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** Tou have not allowed for the wind, Hubert,'* 
said Lockslej) in **Ivanlioe*; " " or that had been 
a better shot.*' 

I remember, when I was in Newfoundland, some 
five-and-twenly yean ago, the disastrons wreck 
of the brig EKsMbeA^ which belonged to the \ 
firm in which I was a clerk. The master had 1 
made a good obeerration the daj before, which 
had determined his latitude some miles north of 
Cape St. Francis, A thick fog coming on, he 
sailed boldly by compass, knowing that, aocording 
to his latitude, he could well weather that promon- 
tenry* But lo ! about midnight the ship plunged 
right against the clifis of Ferxyland, thirty miles 

> 

I 

* > 
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ir FBEFACE. 

to the south, crushing in her bows to tlie wind- 
lass ; and piesaitly went down, the crew barely 
saving their lives. The captain had not allowed 
for the pdar current^ which was setting, like a 
sluice, to the southward, between the Grand Bank 
and tlie land. 

When it was satisfactorily ascertained that the 
heavenly body, now known as Uranus, was a 
planet, its normal patli was soon laid down ac- 
cording to the recognised law of gravitation. But 
it would not take this path. There were devia- 
tions and anomalies in its observed course, which 
could in nowise be referred to the operation of' 
2my known principle. Astronomers were sorely 
puzzled to explain the irregularities, and to re- 
concile fincts with laws. Various hypotheses were 
proposed : some denied the facts ; that is, the 
observed places of the planet, boldly assuming 
that the observers had been in error : others sug^ 
gested that periia^^i tiie physical laws, which had 
been supposed to goyem the whole celestial 
machinery, did not reach so far as Uranus's orbit. 
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The secret is now known : th^ had not allowed 
for d« ditimtaneeapraduoid hy Neptmm. . 

In each of these cases the oonduaioos weie 

Intimately deduced from tke recognised premises. 
Hubert's skilled eye had ealeolated the distaooe ; 
his experieDce had taught him the lequisite angle 

at which to shoot, the exact amount of force 
neeessary, and every other element proper to in- 
sure the desired result, sao^l ofM. There was an 

element which he had overlooked ; and it spoiled 
his calculations* hadfor^foUm tAs vrmA 
The master of the ill-fated brig had calculated 

his latitude correctly; he knew the rate of his 



parallel on which to steer. These premises ought 
to have secured a safe conclusion ; and so they 
wonld, bat for an nnreeognised power that vitiated 
all; he was not aware of the silent and seciet 
ouneaty that was every hour setting him to die 
sondi of his snpposed latitiide. 

The path of Uranus had been calculated by 
the astronomers with scrapnlons care, and eveiy 
known element oi distorbanee had been const- 

a 3 
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clered; not by one, but hj many. But for the 
fact that ihe planet had been previonsly seen in 
positions quite inconsistent with such a path, it 
would have been set down as beyond controversy 
correct. Stubborn fact, howerer, would not give 
way ; and hencQ tixe dilemma, till L*e Verrier sug- 
gested the unseen antagonist. 

I ventaie to suggest in the following pages an 
element, iiitherto overlooked, which diisturbs the 
eonclnsions of geologists respecting the antiquity 
.of the earth. Their calculations are sound on the 
recognised premises ; hut tliey have not allowed for 
the Law of Prochroniam tn OrefUion. 

The enunciation of this principle will lie in 
a nut-shell ; the reader will find it at p. 124 ; or 
p. 847. All the rest of the book is illustration. 

I do not claim originality for the thought which 
I haye here endeavoured to work out It was 
suggested to me by a Tract, which I met with 
some dozen years ago, or more j the title of which 
I have forgotten: I am pretty sure it was anony- 
mous, but it was published by Campbell, of 
1, Warwick Square. Whether it is still in print 
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I do not know; I never saw another copy. If 
the author is alive, and if he should happen to 
cast his eye on this yolnme, he will doubtless 
recognise his own bantling, and accept this my 
acknowledgm^t 

The gonn of the argument, however, I have 
fgund, since these pages were written, in " The 
Mineral and Mosaical Qeologies," of Ghramville 
Peun (1822)* The state of physical science when 
he wrote did not enable liim to press the arguiuent 
to a demonstration, as I have endeavoured to do ; 
for he could not re£&r to structural peculiarities as 
sensible records of past processes, imejparable from 
veteify created argcmiame* 

1 would not be considered as an opponent of 
geologists ; hut rather as a co-searcher with them 
after that which they value as highly as I do, 
Truth. The path which I have pursued has led 
me to a conclusion at variance with theirs. I 
have a right to expect that it be weighed; let it 
not be imputed to vanity if I hope that it may 
he accepted. 

But what I much more ardently desire is, that 
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the thousands of thinking persons, who are scarcely 
satisfied with the extant lecondliations of Scrip- 
tural statements and Geological deductions, — ^who 
aie silenced but not convinced, — may find, in the 
principle set forth in this volome, a stable resting- 
place. I have written it in the constant prayer 
that the God of Tnith will deign so to use it; 
and if He do, to Him be all the glory ! 

H. a 

ICabtchurob, Tobquat, . 
OceoM-, 1S67. 
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THE CAUSE. 
*' If thM ittt ft OMiaet **— t Sax. x^tt. tfi 



Ak eminent philosoplier bas ol>senred that 
" nothing can be more comiiion or freq^uent than 
to appeal to the evidenee of the senses as the most 

unerring test of physical effects. It is by the 
Oirgans of sensoi and bj these alone, that we can 
acquiie any knowledge of the qualities of external 
objects, and of their mutual effects when brought 
to act one upon another, whedier mechanically, 
physically, or chemically ; and it might, therefore, 
not unreasonably be supposed, that what ia called 
the evidence of the senses must be Lidiiiitttd to bo 
conclusive, as to all the phenomena developed by 
such leeipiocal action, 

* 

B 
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Neyertheless^ the £allacie8 are numberless into 

which those are led who take what they con- 
sider the inunediate resnlts of sensible impressions, 
without submitting tlicm to the severe control and 
disciplined analysis of the understanding/' * 

!£ this YUfdict is confessedly tme with regard to 
many observations which we make on things im- 
mediately present' to our senses, mncb more likely 
is it to he true with respect to conclusious which 
are not the immediate results of sensible impres-* 
sions," hut ai*e merely deduced by a process of 
reasoning from such impressions. And if the 
direct evidence of our senses is to be received with 
a prudent reserve^ because of this possibility of 
error, even when we have no evidence of an oppos^ 
ing character, still more necessary is the exercise 
of caution in judging of faM^ts assumed to have 
occurred at a period hat removed from our own 
experiencei and which staad in contradiction (at 
least apparent,j:>riw<^,/5ictV, contradiction) to credible 
historic testimony. Nay, the caveat ac<^uires a 
greatly intensified force, when the testimony with 
which the assumed facts are, or seem to be, at 
variance, is no less a testimony than His who 
ordained the "facts," who made the objects of 

* Dr. Zjtfdaer ; ICtueiim of Scienoe and Axl^ toL i SI. 
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investigation ; the testimony of the Creator of all 
things ; the teBtimony of Him who is^firam etenutj 
to eternity, "'O XOTTAHS eE02*M 

X hope I shall not be deemed ceusorioos in 
stating my fear that those who cnltiTate the phy^ 
sical sciences are not always suihcicntly mindful 
of tiie ^Htmamm eti errare** What we haTC 
investigated, with no little labour and patience^ 
what we have seen with our eyes ma&ymaiij times, 
in many aspects, and under many circumstances, we 
natoially believe firmly ; and we are very prone to 
attach the same assnrance of certainty to the infe- 
rences we have, bond fide^ and with scrupulous 
oate to eUminaie error, deduced from omr ohserva^ 
tionSy as to the observations themselves ; and we 
are apt to forget that some element of error may 
have crept into our actual investigations, and still 
more probably into onr deductions. Even if onr 
observations be so simple, so patent, so nnmerons, 
as o^flKMf to preclude the possibility of mistake in 
them, and onr process of reasoning from them be 
without a flaw, still we may have overlooked a 
principle, which, though perhaps not Tery obvions, 
ought to enter into the investigation, and which, 
if recognised, would greatly modify onr concln*' 
sions. 

B 2 
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In this volume I venture to suggest such a 
principle to the coiisideration of geologists It will 
not be denied tlwit Geology is ft science that stands 
pecoUarly in need of being cultivated with that 
salutaiy self^Ustmst that I hare above alladed to» 
Though a strong and healthy child, it is aB yet 
bat an in&nt' The objects on which its senses 
have been exercised, its ra /SA€7ro/i€i/a, are indeed 
plain enough and nnmerons enoagh, when once 
discovered; bnt the inferences drawn them, 
its ^efialUf hud their sphere iu the most venerably 
lemote antiquity, — an antiquity mensurable not by 
years or centuries, but by secula seculorum. And 
the dieta» which its votaries rest on as certitndes, 
are at variance with the simple literal sense of the 
words of God. 

I am not assuming here that the Inspired Word 
has been rightly read ; I merely say that the plain 
straightforward meaning, the meaning that lies 
mauiiestly on the face of the passages in question, 
is in opposition with the oondosions which geolo* 
gists have formed, as to the antiquity and the 
genesis of the globe on which we live. . 

Perhaps the simple, superficial sense of the 
Word is not the correct one ; but it is at least that 
which its resders, learned and nnleamftdj had been 
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generally eontent with before ; and which would, I 
suppose, scarceij have been questioned, but for what 
appeared the exigencies cf geological facts* 

Now while there are, unhappily, not a few infi- 
dels, profesfled or concealed,' who eagerly seize on 
my apparent discrepancy between the works and 
the Word of God, in order that lliey majinyalidate 
the truth of the latter, there are, especially in this 
country, many names of the highest rank in phy- 
sical (and, among oiher branches, in geological) 
science, to whom the veracity of God is as dear as 
liie* They cannot bear to Bee it impugned ; they 
know that it cannot be overthrown; they are 
assured that He who gave the Word, and He who 
made the worlds, is One Jehovah, who cannot be 
inconsistent with Himself* But they cannot shut 
their eyes to the startling fact, that the records 
which seem legibly written on His created works 
do flatly contradict the statements which seem to 
be plainly expressed in His word. 

Here is a dilemma. A most painful one to the 
reverent mind ! And many reverent minds have 
laboured hard and long to escape from it. It is 
unfair and dishonest to class onr men of science 
with the infidel and atheist. They did not rejoice 
in the dilemma; they saw it at first dimly, and 
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hoped to avoid it.* At first they belieyed that 

the mighty processes which are recorded on 
the eyerlastiog mountamB might not ooly be 
hftrtnonized with^ but might afford beaatiM and 
conYmciug demouBtrations of Holy Scripture. They 
thought that the deluge of Noah would explain 
the strati£caUon, aud the autediiuviaii era account 
for the oiganic fosaila. 

As the "stone book" was further read, this 
mode of explanation appeared to many untenable ; 
and they retracted their adherence to it. To a 
mind rightly oonstituted, Truth is above every 
Ihittg : there ia no such thing as a pioua fraud ; 
the very idea is an impious lie : Grod is light, aud 
in Him is no darkness at all ; and that religion 
which can be maintained only by dissembling or 
4enying tjruth, cannot proceed from " Him that is 

* As Cuvier, Bucklaiid, aud many others. On the question 
whether the phenomena of Qeology con be comprised within the 
•hori period formerly, asaigaed to them, tlie Rer. Shmuil Cihwlfli 
Wilke long ago obaenred : *'Bucikland, Sedgwick, Faber, ChAlmera, 
Conybeare, and many other Cbrietiau geologists, ttroTe long 
irillL thnmiehree to bdiere that they could: and they did no4 
giye up the hop«^ or seek for a new interprefcatuni of the aacred 
iezt, till' they oonsidered themaelTeB driven from ^eir podtion ^ 
liy eiieh facta as we have atated. If, evm now, a reoionaUe, or 
toe nUght «^ »M8Iblb mImI io» ioert ojfbttd, theif wwld, we feel 
perBiiaded, ghid^ revert to their original opinion."— CAnilta» 
Obeener, August^ 1884, 
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Holy, Him that m True/* bat from Urn who is 

« liaTi and the fiather of it*" 

Ifanj upright and ardent* caltivaton of the 
young science felt that truth would be compromibed 
hj a penistenoe in those explanations whieh had 
liitlierto passed current. The dijscrepancy between 
&e readings in Science and the hitherto miehal* 
lenged readings in Scripture, became manifest. 
Partisans began to airaj themselves on either side ; 
some, jealous for the honour of Ood, knew little of 
SQience, and rushed into the field ill-prepared for 
&e conffiet; some, jealous for seieneey but littl6 
couversant with Scripture, and caring less for it, 
were willing to tiixow oTerboaid its anthorify alto- 
gether : others, who knew that the writings were 
from the same Hand, knew therefore that there 
must be some way of reconciling them, and set 
themselves to find it out. 

Have they succeeded? If I thought so, I would 
not puhiiah this book. Many, I doubt not, have 
been convinoed by each of the schemes by which 
the discrepant statements have been sought to be 
barmoniaed. Each of them has had sufficient plan- 
sibility to convince its propounder ; and, probably, 
others too. And scmie of them have attained a 
large measure of public confidenca Yet if any one 
of them is true, it certainly has not commanded uni- 
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Versa! adsent. Let vb exanine how far they agree 
among themselyeSi who propose to reconcile 8cnp-' 
ture and Sdence, ^'the Mosaic and the Hinexal 

Greologies.'* 

And first, it is, perhaps, right to represent the 

opinions of those who stand by the literal accepta- 
tion of the IKyine Word. There have been some, 
indeed, who refuse to entertain the question of re- 
conciliation, taking the high ground that, as the 
Word of God is and must be troe, it is impious to 
set any evidence in competition with it* I cannot 
bat say, my i apathies are far more with these 
than with those who, at the opposite pole of the 
argnment, 'would make scientiiic deduction para- 
mount, and make liic Word go to the wall. But, 
then, we ought to be quite sure that we liave got 
the very Word of God ; and, so far from being im-* 
pious, it seems highly proper and right, when con<> 
flieting evidence appears to flow out of what is 
indubitably God\s work, to examine afresh the 
witnesses on bgth sides, that we may not make 
either testily what it does not. 

Those good men who merely denounce Geojogy 
and geologists, I do not quote. There are the facts, 
written and engraven in stones," and that by the 
finger of God. How can they be accounted for? 

Some have recourse to the assumption that the 
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natural procesces by which changes in the earth's 

surface are now going on, may have operated in 
antedilaWan timea iriih a rapidity and power of 
which we can form little conception from what we 
are cognisant of. The Jbiev. J. Mellor £rown takea 
this ground, adducing the analogies of steam-power 
and electricity, as effecting in a few moments or 
hours, what formerly would haTe required several 
days or weeks to accomplish. 

God's most tremendous agencies may have been 
employed in the beginning of his works. If, lor 
instance, it should be conceded that the granitic or 
basaltic strata were once in a state of fhsion, there- 
is no reason why we should not call in the aid of 
supposition to produce h ra^ind' refrigeration. We 
may surround the globe with an atmospiiere (not 
as yet warmed by the rays of the newly kindled 
sun) more intensely cold than that of Saturn. The 
degree of cold may haye been such as to cool down 
the liquid granite and basalt in a few hours, and 
render it congenial to animal and vegetable liie; 
while the gelid air around the globe may have been 
moiiided by the abstracted caloric."* 

A writer in Blackwood (zli. 181 ; zlii. 690), in 
like manner, adheres to the literal sense of Genesis 

b3 
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and the Decalogue, and alludea to ^^tke great 
agencies — the magnetic, electrical, and ethereal 
intittences — ^probablj instrumentaL in all the pheuo> 
mena of nature/* as bemg ha more poweifdl than 
MB generally suspected. 

Mr. Macfarair— who does not, howeyer, appear, 
fiom the amount of his acc^uaintance with science, 
competent to judge of the physical OTidence — sap- 
poses stratification to have proceeded with immense 
rapidity, because limestone is now deposited in 
some waters at the rate of six inches per annnm. 
Because a mass of timber, ten miles in length, was 
colkcted in the Mississippi, in thirty^ei^t years, 
he considers that a "capital coal field" might be 
foimediaasmglecentaiy. Alluvial strata are mud 
lavas ejected from volcanoes. The whole difiiculty 
of foflsil remains is got rid of by ignoring the dis- 
tinctions of species, and assuming that the ancient 
animals and the recent ones are identicah The 
Plerodactyle and the Flesiosaurus he does not 
allude to.* 

According to Dr. Ure, — The demiurgic week 

... is mauifestly composed of six working days like 
our own, and a day of rest, each of equal length, 
and, thecefixve, containing an evening and a mom- 

• Geology and Qeologiats. 
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iagf moMttred by the rotation of the earth round 
itB axis • • • Neither reason noc levelation will justify 
ud iu extending the origin of the material system 
beyond six thousand years from our own days. 
The world then received its substance, form, and 
motions from the volition of the Omnipotent.'' 

His theory of the stratification extends over the 
whole antediluvian era. He supposes that succes* 
«ye irruptions of the central heat broke up the 
primitive strata- and deposited the seeondaiy and 
tertittry. The basaltie or tcap phenomena lead te 
the conclusion that such upheavings and subver- 
sions wece not confined to (me epoch of the antedi* 
hivian world, but that, coeval with its birth, they 
pervaded the whole p^od o£ its duration . . • The 
Deluge — that luiiversal traiLsilux of the 
was the last and greatest of these terraqueous con* 
vulsions." • 

Another class of this school of interpreters reiers 
the stratification of the earth, either to die deluge 
alone, o^r to that convulsion conjoined with tlie one 
which is oonsidcared to have taken place on the third 
day of the Mosaic narrative. Perhaps ihe most 
eminent writer of this dass is Mr. Qranville Penn, 
whose opinions may be thus condensed. 

* K0W fl^rtem of CMogy. 
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two revolutions. The iirst was the violent rupture 
and depiession of the Buriace to become the bed of 
the ^a, and the simultaneous deration of the othef 
portion to become dxy land^ — the theatre of terrea* 
trial existence. This first revolution took place 
before the crcatiou of any organized beings. The 
second revolution was at the Noachic Flood, when 
the former bed of the »ca ^vas elevated to become 
the dry land, with all its organic aocamalations of 
sixteen centuries, while the former land was corres- 
pondingly depressed and overdowed. " The earth 
must, therefore, necessarily exhibit manifest and 
universal evidences of the vast apparent ruiu 
occasioned by its first violent disruption and de« 
pression; of the presence and operation of the 
marine fluid, during the long interval which sue* 
ceeded ; and of the action and effects of that fluid 
in its ultimate retreat.''* 

Mr. Fairholme f so nearly agrees with the abovSi 
that I need not quote his opinions in detail* 
' Another class, represented by Dr. Young and the 
Bev. Sir W. Cockburn, JJean of York, have main- 
tained with considerable power, backed by no mean 
geological knowledge, that the deluge is a sufficient 
* Uiwal and Mosaic Gkologiety p. 480. f Geology of Soriptnre. 
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v&ra causa for the stratifieatioii of ihe globe^ and for 

the fossilization of the organic remains. 

Dr. Young suppoaes that an equable climate 
prevailed all over iibe glohe in the antedihrrian 
period. *^ Were the highest mountains transferred 
to the equatorial regiona^ the most extenmve oeeana 
removed towards the poles, and fringed with a bor- 
der of archipelago^ — ^while lands of snodecate hei§^t 
occupied most of the intermediate spaces, between 
these archipekgoB and the equatorial mountains; 
then a temperature, almost uniform^ would pieTail 
throughout the world.' ' This perpetual summer ' * 
would account fi>r the prodigious quantities of ani- 
mal and vegetahle remains : — every region teemed 
with life. 

At the Flood, the bed of the ocean must have 
heen elevated^ and the diy land at the same time 
deyw^sed," an expansive force acting froan helowto 
heave up the ocean's bed. To this agency are at- 
tributed the vast masses of granite^ gneiss, basalt^ 
and other rocks of igneous origin, ^^ hich seem to 
have been forced upwards in a state of fusion, into 
their present lofty stations. The aucienL bed of 
the ocean may have consisted of numerous layexs 
of sand, day, lime, and other substances, including 
corals and marine shells, — to a certain degree 
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oonaolidated into rocks* Bj the progreeaive mmg 
of the waters and the enmnts 00 made, freah iiiato- 
rials would be oonvejed to the depths oi tlie oceau^ 
so that die magnesian limestone, the saliferoos 
beds, the lias, c^c, wouki be deposited** 

The Dean of York, ia like manner, oonsidm that 
the convulsions produced hj the Deluge, are sulh- 
cient to aoconnt for all the stratification and fossil 
remains. That' the gradual rise of the waters, and 
their peaetoition iato the leeesMS of the xoeka, 
would cause sneoessiye volcanic eruptions; the 
earlier of wliicli would inclose marine fishes and 
reptiles; then others in torn, the pachyderms and 
great reptiles of the plains ; and, finally, the crea- 
tmres more exclusively tenestriaL That these se* 
peated heavings of mighty volcanoes raised great 
part <^ what had been the bottom of the sea, above 
its level, and that hence the preset land had been 
for sixteen centuries under water. That the animals 
which entered the ark, were not selected till after 
many speeies had already perished in the earlier 
convulsions, and hence the number of extinct 
' speeies now exhumed.t 

My reader will kindly besx in mind that 1 am 
not examining these opinions ; I adduce them as 

* Sorip4iinl Geology, iKiNMiik t Lelitor to BaoUand, 16, «l «g(. 
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«Kample« of the diyeisity of judgment that still 

prevails on a question which some affect to con- 
nder as settled beyond the approach of doubt. 

A totallj different solution of the difficulty hsB 
been sought in the hypothesis, that the sis "days" 
of the Inspired Record signify six successive periods 
of immense though of uiiduliucd durationr This 
opinion is as old as the Fathers at least,"^ and not 
a few able maintaiiicrs of it belong to our own 
times. It has been put forth, howeTCTi with most 
power, by a l&te lamented geologist, whose wonder- 
ful vigour of description and felicity of illustration, 
have done, perhaps^ more than {he efforts of any 
other living man, to render his favourite science 
popular. 

Perhaps 1 can scarcely set his views in a more 
Striking light than he himself has done in his own 
peculiarly graphic report of a conversation, which 
he sustained with some humble inquirers in the 
Paleontological Oallery of the British Museum. 

I last passed/' says Mr. Hugh Miller, " through 
this wonderful gallery at the time when the attrac*- 
tiuii oi the Great Exhibition had tilled London 
with curious visitors from all parts* of the empire; 
and a group of intelligent mechanics, £i*esh from 
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Bome maati&ctiiriiig town in the midland counties, 

were sauntering on through its chambers iiame- 
diAtelj before me. They stood amazed beneath 
the dragons of the Oolite and Lias ; and, with more 
than the admiration and wonder of the disciples of 
old, when contemplating the huge stones of fhe 
Temple, they turned to say, in almost the old words, 
'Lo! master, what manner of great beasts are 
these?* * These are,' L replied, * the sea-monsters 
and creeping things of the second great period of 
organic existence/ The reply seemed satisfactory^ 
and we passed on together to the terminal aport^ 
ments of the range appropriated to the tertiary 
organisms. And there, beibre the enormous mam- 
mals, the mechanics again stood in w;onder, and 
turned to inq[uire. Anticipating tlie query, I saidj 
* And these are the hnge beasts of the earth, and 
the cattle of the third great period of organic 
existence ; and yonder in the same apartment, you 
see, but at its farther end, is the famous fossil Man 
of Goadalonpe, locked up by the petrifactive 
agencies in a slab of limestone.' The mechanics 
again seemed satisfied ; and, of course, had I en- 
connteied them in the first chamber of the suite, 
and had they questioned me respeeting the orga- 
nisms with which is occupied, I would have told 
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ahem Hmt ihef were the Temains of the herbs and 
trees of the ^rst great period of organic existence. 
But in the chamber of ihe mammals we parted, 
and I saw them no more." * 

A large and influential section of the students 
of Geology regard this hypothesis as untenable. 
Generalij they may he described as holding that 
the history which is recorded in the igneous and 
fiMHuliferoas strata does not come into the sacred 
namtiye in any shape. As, howerer, that nam* 
tive commences with the beginning/' and comes 
down to historic times, the &cts so recorded must 
hnd their chronology within its bounds. Their 
place is acoordinglj fixed bj this school of inter* 
pi elation between the actual primordial creation 
(Gen. i, 1), and the chaotic state (ver. 2)« 

Let ns hear an able and eloquent geologist, 
Professor Sedgwick, on the hypothesis just men« 
tioned of the elongation of the six days : — 

" They [certain excellent Christian writers on 
the subject of Geology] have not denied the facts 
established by this science, nor have they con- 
fomided the nature of physical and moral evidence ; 
but they have preraatuiely (and, therefore, without 
an adequate knowledge of all the facts essential to 

• Testimony of the Rocks, p. 144. 
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« 

the argument) endeavoured to bring the natural 
liiBfeoiy of the earth into a literal luscoxdamee with 
the Book of Gknesis; first, by greatly extending 
the periods o£ time implied by the ain daj^ of 
creation ; and secondly, hy endeaTomring to show 
that under this new interpretation of its words, 
the nairatiTe of Mosea may be supposed to oom* 
prehend, and to describe in order, the successive 
epochs of Qeologj. It is to be &aied that truth 
may, in this way, receive a double injury ; and I 
am oeitain that tk^ argument just alluded to has 
been nnsucoessfbl," — We must consider the' old 
strata of the earth as monuments of a date long 
anterior to the existence of man, and to the times 
contemplated iu the moral records of his crea« 
tiom*** . 

Many able theologians, who, though well ac- 
qiudnted with natural science, can scaxcely be 
Hdered as geologists, have Un satisfied with 
this solution of the problem. 

Thus Sharon Tmmer : — 

" What interval occurred between the first crea- 
tion of the material substance of our globe, and 

the mandate for liglit to descend upon it, whether 
mondis, years, or ages, is not in the slightest 

* Didcgurse (5th Ed.}, 115. 
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degree noticed ^111 the Sacred E,ccord]. Geulog/ 
mtkj •hoirteii or extend ita diiratio% as it maj find 
proper." ♦ 

Thus the present Archbishop of Canterbury :— 
^ We are not called upon to deny the poeaiUe 
existence of prc\ igus worlds, from the wreck of 
whieh om globe waa ovganised, and^the loina 

of which are now furnishing matter for our 

cario6i^."t 

Thus Dr. Chalmers :— 

" The present eoonomy of teneatrial thinga vaa 
raised abont aix tkonaand years ago on the baas of 

an earth then without form and void ; while, for 
atfgbt of information we hare in the BiUa, ^tm 
earth itself may before this time have been the 
theatre of many lengthened pnioeaaea, tiie dwellings 
place of older eeouomics tiiat have now gone by, 
but whereof the veatigea snbaiat even to the 
present day, both to the needless alarm of those 
who be&iend Christianity, and the unwanwntahle 
triumph of those who have assailed it" | 
Thus Dr. Harris: — 

^ The first Tme of Gknesis was designed to 
announce the absolute origination of the matcriid 
uniTerse by the Almighty Gveator; and, paasing 

* flw. Hiat of World, f Bee of CreatioxL t Nat Theology. 
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by an indefinite interval, the second verse describes 
the 8tate of our planet immediateijr prior to the 
Adamic creation ; and the third verse begins the 
account of the six days' work." • 
Thus Mn Gray:— 
That an antecedent state of the earth existed " 
before the recorded Mosaical epochs will clesrly 

come out to view hy the consideration of i'uv. icrm3 
used in the second verse. There was at that 
period, according to the express Mosaie record, 
anterior to the six days* reduction into order, 
gansiinff earth and exieHnff tooiar," f 

Probably the majority of our ablest geologists, 
men who have devoted their Eves to the stady and 
elucidation of geological phenomeua, arc to be found 
among those who advocate this scheme of reoon* 
ciling those phenomena with the statements of the 
Holy Scriptures. Thus one of the earliest culti* 
vators of the science, die Bev, Dr. Gonybeare : — 

" I regard Gen. i. 1 as an tmiversal proposition, 
intended to contradict all the heathen systems 
which supposed the eternity of matter or poly- 
theism ; and ver, 2 I regard as pioceeding to take 
up our planet in a state of ruin from a former 
condition, and describing a succession of pheno-* 

* Pre- Adamite Eai tLu t Harmony of Scriptuie &ud Geology. 
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men a effected in part by the laws of nature 
(which are no more than oar expresaion of Qod^a 
ohserved method of working), and in part bj the 
immediate exercise of Divine power in directing 
and creating." ^ 

Dr. Hitchcock, President oi Amherst College, 
U.S.t gives in his adhesion to lliis puinciple^ After 
summing up the evidence in favour of the earth's 
lugh antiquity, he inquires, ^< Who will hesitate to 
&ay that it ought to settle the interpretation of the 
first verse of Genesis, in favour of that' meaning 
which allows an intervening period between the 
creation of matter and the creation of light ? This 
interpretation of Gtonesis is entirely sufficient to 
remove all apparent collision between Lieoiogy and 
revelation* It gives the geologist full scope for 
hid largest speculations concerning the age of the 
world. It permits him to maintain that its first 
condition was as unlike to the present as possible, 
and allows him time enough for all the changes of 
mineral constitution and organic life which its 
strata reveal. It supposes that all these are passed 
over in silence by the sacred writers, because 
irrelevant to the object of revelation ; but full <rf , 
interest and instruction to the men of science who 

* GlixklilMi 01iMrr«r, IBH, 
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should aftenrardB take pleasure in exploring ihe 
works of Gk>d. 

It snppoBes the six daya^ work of creation to 

liaye been conned entirely to the fitting up the 
world in its present condition, and fiimiBhing it 
with its present inhabitants. Thus, while it giTCB 
flie widest scope to the geologist, it does not 
encroach upon the literalities of the Bible ; and 
hence it is not strange that it should be almost 
nniYersally adopted by geologists, as well as by 
many emiuent divines.'' * 

Dr. Pye Smithy accepting the immense undefined 
interval between the event of the first verse, and 
the condition chronicled in the second, held the 
soincwliat iemai kablc opinion that the term "earth** 
in that verse, and throughout the whole description 
of the six days, is " designed to express the part 
of our world which Gh>d was adapting for the 
dwelling of man and the animals connected with 
him." And tliat portion lie conceived to have 
been a part of Asia, lying between the Caucasian 
ridge, the Caspian Sija, and Tartary on the north, 
the Persian and Indian Seas on the south, and Ae 
high mountain ridges which run at considerable 
distances on the eastern and western fiank/' 

* MisUA of ecology, Leot iL 
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Hbe whole of the six days' creation was con* 

fined, on this hypothesis, to the re-stocking, 
with plants and animab, at this limited legion 
idler an inundation caused by its subsidence. The 
flood of Noah was nothing more than a seoond 
overflowing of the same region, by " an eleTation 
of the bed of the Persian and Indian Seas, or a 
sahsidence of llie inhabited land towards the 
south." ♦ 

The author of The Fh>toplast " has made 
tibe very original suggestion, that the geological 
periods may have occnrred during the paradisaical 
condition of man, which lie thinks was of an in- 
definitely protracted duration, human chronology 
oomm^cing at the Fall. ' 

We have no data in Scripture fxom which to 
cert«m infimnstion, «d Adam inay haye 
lived unfallen one day, or millions ofj/earsJ** The 
years of the first man's mortal life began to he 
reckoned when his immortality ceased. He was 
nine hundred and thirty years old : t he had been 

* Scripture and Geology. 

+ I am not repb/hig to any of these conflicting opinions ; else, 
with respect to this one, I might consider it suflicient to adduce 
the ipM&ima verba of the inspired text. Not a word is said of 
Adam's being *'nme hundred and thirty years old;*' the plain 
statement i.s as follows And all the daj/s fJiat Adam lived 
were nine hundred and thirty yeara." (Geu, v. 0.) 
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mne himdied aad thirty yeais giaduaUj decaying, 

« 

slowly dying. 

It may, indeed, be said that no man could have 
survived those convulsions of nature^ of which 
traces have been discovered in the earth's crust. 
I would reply to this; — ^First, that we have no 
reason to suppose that these changes afiected the 
whole globe ai once ; they may have heen partial 
and successive ; and the world's Eden may have 
been a spot peculiarly exempted from their in« 
fluence. Secondly, that Adam's body before the 
fiall was not constituted as ours now are ; it was 
ineorruptible and immortal: physical phenomena 
could have had no deleterious e^ect upon him/* 
Why should we find any difficulty in supposing 
that the geological changes which appear to have 
passed upon the globe, after its creation, and 
hefhre its curse, were to the first man sources 
of ever-renewing admiration, delight, and advan* 
tage? 

Inclining to the belief that both the animal 
fall and the animal curse were considerably ante* 
cedent to the sin of xVdam, I see no difficulty in 
the admission, that animal death may also have 
prevailed prior to that event.*'* 

• <'Fh»top2ait,''ppw 58, 60; p. 825; 2d. E(L 
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- Wbile all those writers whose opinions I ha^e 
cited, feel it more or less iucumbent on them to 
seek a reconciliation between iiie words of Inspi- 
ration and the phenomena of Grcoiugj, there are 
not a few who decline the task alt<^ther« Some 
eminent in science seem, by their entire avoid- 
ance of the question, to allow judgment to go by 
defiault. Others more boldly deny that the two 
can be accommodated. 

Mr. Babbage appears to think the archaic 
Hebrew so insuperably obscure a language, that 
no oonfidenee can be put in our constructions of 
its statements ; an opinion which, if true, would 
make the revelation of God to us, with all its* 

ft 

glorious types, and promises, and prophecies, 
more dubious than the readings of Egjptian^ 

papyri, or the decipherment of Assyrian cunei-^ 
&>rms» 

On diis notion, faoweyer, Br. Pye Smith ob- 

serves : — All competent scholars, of whatever 

opinions and parties they may be in other respects, 

* 

will agree to reject any imputation of uncertainty 

with respect to the means of ascertaining the sense 

of the language." 

Others find no difficulty in understanding ther 

Hebrew, but in believing it. 

c 
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Profbasor Baden Powell sees in the plain, un- 
varnished narratiye of the Holy ii it, only myth 
and poetry : it wm not intended foi an historical 
narratiTe" at all; and he thinks (I hope inooa^* 
rectlj), that there is a pretty general agreement 
mth lua views. 

" Most rational persons," he says, now acknow* 
ledge the failnie of the Tariooa attempts to reoon* 
cile tlie difficulty [between Geology and Scripture] 
by any kind of verbal interpretation ; they have 
leanit to see that the ' six days of dionsands of 
years' have, after all, no more correspondence 
with anything in Greology than with any sane 
interpretation of the text. And that the ' immense 
period at the beginning,' followed by a recent 
literal great catastrophe, and iinal reconstruction in 
a week, is, if possible, more strangely at variance 
with science, Scripture, and common sense. Yet 
while they [viz. the ' rational persons,'] thns view 
the labonrs of the Bible-geologists as firnitless 
attempts, they often do not see—, 6lc, &c.* 

Of comae this gives np the authority of Scrip- 
ture altogether; and, consistently enough, the 
author is severe upon the pievalent indiscrimi- 
nate and untliinking Bibliolatiy." If in any 
* Unity of World* (im), 488, 498. 
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instance the letter of the narrative or furm of 
ezpreasioQ may "be fennd irreeoneHabfy ai vasri^ 
ance tmfh physical Pruth,* we may allow, to those 
who prefer it, the altematiye of understaading 
lihem either as leligioiiB tmdis, Tepresented under 
seosible images, or as descriptions of events 
aooording to the pieoonceptiofui of the writers, 
or the traditions of the age." 

The author of Vestiges of the Natural Histoiy 
of Creation " propounds a theory of organic origin 
much moro worthy of Gk)d; thao that ''mean 
view," which supposes Him " to come in on fre- 
quent occasions with new £ats or special inter- 
ferences." Coolly bowing aside His authority, 
this writer has hatched a scheme, by which the 
imiiiediate ancestor of Adam was a Chimpaasee, 
and his remote ancestor a Maggot ! 

In reviewing this array of opinions, is there not 
sufficient ground for legarding with caution the 
daim to certainty which has been boldly put forth 

* geolof^oal initli nutit oonmiiiid our iMwent ab poiw- 
fnllj M HuKt of the odvienoe of our own miiid^ or of the 
liiiiuMlf ; and any lorelatioii wMoth standi opposed io wSi trotha 
'mut he faUt, The geologiat haa therefore nothing to do wiih 
rtveaied r^Ugwik in hia adaiiliflo inqniiiaa.''— AUnd. M0t%$m, 

C2 
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for the conclusions of GFeology? Tt cannot t)e« 
denied that there is here room for a very consider^ 
able amplitade of choice among discordanf hypo* 
theses. All cannot be true, unless on the principle 
which was claimed for the Chnich by the Oouncii 
of Trent — " CWi enim ecdesia duarum expoii- 
Hanu^ ubertate gaudeai^ nan ease earn ad untue 
penurtam reatrigendam ! " I do not for a moment 
intend to put all these hypotheses and assump- 
tions on the same level. They vary widely 
as to their tenablene^, and as to their prevalenoe. 
But if we leave out of view the fears of those who, 
horn insufficient acquaintance with science, are 
not competent to adjudicate on its positions, and 
those who despise or decline Biblical authority 
altogether on this subject^ we have still a some- 
what wide range to choose from. Shall we accept 
the antedUuman, or the ^diluvian stratification ? 
the six ogee or the six da^e of mation ? the iirup* 
tions of internal fire that occurred chiliads before 
Man was made — those daring his protracted ^poro-* 
disaic state, or those at the time of the Flood? — 
the extension of the Mosaic record to tmwereal 
nature, or its limitation to a region of south-western 



I am not blaming, far less despising, the efforts 
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that have been made for harmonizing the teachings 
of Scriptoxe and acienoe. I lieartilj STmpaihiae 
with them. What else could good men do ? They 
ooald BOt shut their eyes to the Acts which Geology 
reveals : to have said they were not facts would have 
1>een simply absurd. Granting that the wbole truth 
was before them — ike wfiole eridence — ^they could 
not arrive at other conclnsions than those just 
reeoxded; and, dieTefore» I do not blame their 
discrepancy inter se. The true key has not as ^et 
hem appiied to the wards. Until it b^ you may 
force the lock, but you cannot open it. Whether 
the key offered in the following pages will open 
the lock, remains to be seen. 
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" T«ftt tball well anA tinly tij, nd » tim daUTenaee bmIw • wd 

• tra* v«(dl«t gtn, MOOfdlnc to tto •TldMM.*'^/«rf Mb.) 

A Hi0H Court of Biquiry has heea sitting now 
for a good many years, wkose object is to deter- 
nune a chronological qneatioii of much intereit 
It is no less than the age of the globe on which 
we live. Coniuiel hare been heard on both sideiy 
and witnesses have been called, aud most of the 
judges have conaidered that an oyerwhdming 
preponderance of testimony is in &TOur of an 
immeasurably vast antiquity, A single Witness 
on the other side, howerer, has deposed in a con- 
trary sense: and, though he has said but little, 
some of those who bave heard the cause attach 
such weight to his testimony, that they do not 
feel satisfied to let it be overbome. Counsel on 
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the former side have, indeed, cross-examined the 
Witness, and dissected his testimonj with mucli 
skilly and tiiey oantend that what he said has heoi 
misunderstood bj. the minority , and that, as hia 
words maj at least bear a sense which would not 
contradict those of the opposing witness, the clear, 
copiooa, and uiTarying deposition pvovionaly made, 
ougLt to comniaud the verdict of the Court. 

The mmoiiiy aie silenced, but not satisfied ; thejr 
know not how to give up the Witness on whose 
ireraci^ thej have been wont to rely; but they 
are unable to answer the arguments brought 
against him. 

Oonnsel for die Braehj-ehronology speaks. We 
respectfully ask the Court for another hearing. 
Will omr learned brother permit his witness 
briefly to recapitulate his testimony, and we will 
endeavour to examine it once more ; for we think 
we shall be able to detect some flaw in it?** 
Bule granted. 

WmrEflS FOB THE MACRO-CHBONOLOGT. 

The loUowingy then, is ike snbetanoe of what 

the witness deposes. Se is not a living witness j 
Us testimony, theiefare, is not oral, but written — 
lithographed, in fact. It consists of a number of 
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docnmentB, which are couched in » language anl 
character not to be under«5toud without some pre- 
▼ions rtudjy bat yet rary capable of tnmalatioii^ 
Tery clear and unmktakeable. The followmg', 
I Baji IB a condenBed swDinaij of the leading 
points. 

. If a corioiia person had watched the prooeas of 
maldng the ezcaTrntioiis that were preliminarj to 

the boring of the Thames Tunnel, he would have 
observed that the laboniem ' ezpoeed taoceasinfc 

layers of earth, difienng much in colour, con- 
aistency, and general character. Fiist, an aceii» 
mulation of soil^ consisting of decayed vegetable 
and animal matter, mingled with broken pottery, - 
and oilier robbish of man's production, was re- 
moved; then a layer of sand, gravel, and river 
mnd; then a bed of reddish day ^ then a layer' of 
clay, mixed with silt or fine sandy mud ; then 
a thin layer of silt, much filled with shells ; then 
a stratum of stiff blue clay ; then a layer of clay 
of more mottled character, containing a portion of 
silt, and some shells ; then a stratum of very firm 
olay, so solid that it required to be bioken with 
wedges ; then a bed of gravel and sand of a green 
colour ; and finally, a similar layer, but of a 
coarser texture* 
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In i&e course of the hundxed feet or so of pei^ 

pendicular depth thus exposed, he would have 
Men a Bnocesaioii of layers, apparently deposited 
upou one another. But as yet he would have 
formed a very inadequate notion of the gtratifiear 

tioii of tlic earth'to crust. 

' With the knowledge thus gamed, however, let 
him now make a little excursion into Hertford- 
shire ; we will suppose at the time when the 
enttings for the Great Northern Bailway were 

heing made. When he came near Cheshnnt, he 
would see that the London day, which he found 
miderijing the Thames, crops out, or disappears 
hy the stratum coming obliquely to the suxfiMoe* 
He would see, however, another bed of clay — the 
plastic clay — ^beneath this, which now forms the 
Superficial stratum, and continues to do so, till he 
gets beyond Hertfordt There this stratum crops 
out ; and the chalk, whidi for some time he has 
seen to underlie the plastic clay, now comes to the 
sur&oe. 

- Business or pleasure calls him to Bndliu^ton 
on the Yorkshire coast; and he determines to 
make a pedestrian tour across the diameter o 
England to Whitehayen. He soon recognises the 
cha]k, which constitutes the Wolds, and rises to 

c3 
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ibout 800 feet aboye the sea level Below its 

escarpment he traces the Kimmeridge clay, the 
uppermost of a series of strata more than 2,000 
feet in thickness, that constitute the Oolitic 
system — including, among others, the coralline 
oolite, the calcareous grit, the combrash, thin, but 
rich in fossils ; the lower sandstone and coal of 
the Clevelaad hills, the alum shale, the marlstcme, 

and tlic lower lias shale. 

Then comes a stratum of the saliferous system ox 
the new red sandstone, with the red mails, perhaps 
Bot much short of a thousand feet deep« Below 
them the observer finds the strata of the magnesiaa 
limestone formation, for nearly 400 feet, resting 
on the gieat coal formations of vast depth. Of 
these the coal held of the West Riding is not 
less than 4^000 feet in depth, and beneath it lie 
the millstone grit, and the mountain limestone, 
2,500 feet more, the latter displayed in noble 
grandeur on the fisces of those wall-like precipices 
that inclose the romantic dales of the Swale and 
the XJre, and that subsequently tower in magni* 
ficent altitude on the sides of Fennygant an^ 
Ingleboroiigh. 
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On tU western escarpment of the Pennine ridge, 
jnst as the traYeiier is entering Westmoteland, he 
would detect the bottom of the limestone; aadhere 

he wuuld have an opportunity of seeing, what is 
rare in these parts, a stratmn of tiie old red sand- 
stone, lying between the former and the slaty 
rocks of the Cumbrian formations. And here at 
length, in the wild and magnificent scenery of ' 
these moontainsi he sees the primitive and tran- 
sition series, the gre^istone, the sienite, and the 
granite, each of which is discernible in succession 
. on the fiMse of one or other of the lobj Fells of 
Cumberland. 

Our trayeller now comes homts, and, mnsing on 
what he has seen, counts up some thirty or more 

« 

distinct strata lying in regular snccession one on 

another. But he has not seen all the world, nor 
even all England ; but he reads the results of many 
independent observations, and finds that while, for 
the most part, the strata which he has seen are 
common to the whole snr£Me of the globe, and * 
while the order of their superposition is invariable 
everywhere, others are in some psrts added, while 
perhaps some of those which he has observed are 
locally absent. Thna he is able to form a more 
distinct idea of the stratification of the earth's 
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famtt M ft irliole. It is oompofled of about fbrqr 

distinct &>rxnationS| generally increasing in thick- 
neaa as we go downwards, so that tiie whole can* 
not be much less than ten miles in depth, supposing 
them in mj^ locality to be all pxeseat, and to be 
lying in the harisontal plane. 

Mathematicians have satisfactorily determined 
that the mean density of the globe is abont ftve- 
a^d-a-half times that of water, or about twice that 
of gramte, a fact inoonsisteDt with any odier BOp^ 
position than that the interior is occupied by 
snbstaaoes maintained in a fluid state by intense 
heat. The lowest point that has yet been patent 
to human observation is occupied by the granite^ a 
compound rock, which bears evident nuufa of 
having been once in a state of ^ision^ and of 
having cooled slowly, and thai mules immense 
pressure, contracting and crystallizing as it parted 
with its heat. There is every reason to believe 
that the granite is not defined at its inferior sur- 
&ce, but that it meiges into the molten mass^ 
probably still solidiiying. 

. After the outer portion oi the granite had cooled 
soffieieiitly to beoome soHd, lliere is evidenoe ihat 
it was covered by water, agitated by powerful 
euixeiits, and probably in a heated state. The 
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action of thMe cvxrento diBiategiated the ro^ and 

deposited the constituent substances at the bottom 
o£ the Bea on the fliufiice» and in the hoUoway of 
the granite. For there is reason to think that the 
oontEacdon of the primitive lock in the prooeaa of 
cooling, prodnced irregtdar nndnlationa or cramp- 
linga of the suxfacey and frequent fractuxea and 
dialocationay elevating aome parta and depiieaaing 
others. The gneifl8| the mica-schist, and the clay-* 
aUte, which ai<e foond immediately overlying the 
granitic rock in strata of vast thickness, are but 

the eomponenta of gnmite, aepaiated and re- 

arranged. ''If we imagine common granite 
ooaisely poondedt and thrown into a veaael of 
water, it will arrange itself at Ihe bottom of tiie 
vesiel in a condition very much like that of gneiaa, 
whidi is indeed nothing elae than stratified 
granite. If the water in which the pounded rock 
ia thrown is moving along at a alow inte» and the. 
clayey portion of the gi-auite, called felspar, 
haspptoB to he aomewhat deoomposed, aa it ofifcen 
is, ihen the felspar (which is so trnly day that it 
makes the beat poaaiUe material iox the nse of the 
^po^bsoM) and the thin shitting plates of mioa, will 
be carried further by the water than the lumps of 
white quarts or flint sand, whieh, with the other 
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two ingredientSy mtde up the gnnite; tod tba 

two fonner will be deposited in lajeia, which, by 

liifflring » galTAnic eaxrent thiougb ihem, would in 

time become mica-schist. If the mica were absent, 
OK if the claj were deposited without it| owing to 
any cause, then a rimilar galTunio oanwut would 
torn the deposit into sometiiiiig like clay-slate.' * 

The depotiiioa of these strata^ being ibnned out 
of gnamte, supposes the pre-existence of that rock; 
•ad as they ooom in Ti0t thickneiflei, efien of many 
tiiuuisand teet, then separation, deposition, and re- 
eoncKdidatum must haye oeeupiedi howeror xa|Hd^ 
we may suppose the processes to have been accoui- 
pliahedy considerable peiiods of time* 

In these lower loeki, no trace of organic lemaiim 
has been found. The shoreless ocean that covered 
the cooling 8ni£u» of the earth^a cnut, harbouved 
no polype or sponge, no rhiaopod or inluBorium, 
and thean^eaandcleftaof the granite weie fringed 
by no fucuri, or cuufei va : all was waste and void. 
And if certain parta were elcTated abore the watoai^ 
lihe Ueak and barren poinia were not clothed with 
grass, or mosSi or even a iioheui and no animal 
wandered orcr their ridgee. Or, if aoch did eodbt, 
^ther in land or water, all vestiges of their presence 
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lum been deistroyed by the agenoy of flie intoiM 

beat ibat subsei^ueutl/ prevailed. 
' Biit, in the iiamevoaB strata that overlk the imfa 
of granitic origin, there are found, in vaxjing 
abondaacei proofs that, when they weie dqMMntedf 
ibe surface of our earth had become the abode of 
organic li£&« Zoophytes lived in the ocean^ some 
of wbidi were engaged in seereting Ume from the 
water, and depositing it in coral-reefs ; stalked and 
jointed -Star-fishes wared like lilies <^ stone from 
the submerged rocks ; Sea-worms twined over the 
mud; mailed Grnstaoeaas swam to and fro; and 
Mollusks, both bivalve and univalve, crawled over 
the ledges or reposed in the Greyioes, The xemainii 
of these .oocnr in the Siltirian roeks Aat He imme* 
diately on the primitive granitic formations <tf 
Omnbeiland and -Noilli Wales. The construction 
of the coral-reefs of that deposit, in particular, 
must have occupied a lengthened, period, eontinning 
to go on, "month after month, year after year, 
oentoiy afbr century, until at length the depth 
changed, in which they could most convem^tly 
live, or, owing to some other cause, their labours 
were Inought to a close, and they disappeared from 
amongst existing species."* 
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Not a single species, or even a single genus of 
ttose 9kAy Btmta, is idflntkail with any ihat eiiste 
4Kyw. The Coxal-polypes, for instance, while allied 
to ours, aie qiiite distinct fma them^ thoiigh 
endowiad with similar powers and habits, so that 
ire aii^ wmoii 6cm ioalbgy on the laws of ihrir 
deposits. The TriloMtes irere allied to the tiny 
w«ler-flm (£kUmf>8tiraca) of the present day ; lik^ 
%6 Onuciim (wood^oe, Ini^tonB, Ae.) of onr gar- 
densy they had the habit of rolling their plated 
'bodies into a balL These aie found in great nam* 
bers, their remains often heaped on one another. 




{Calymm* MlmmenhaehU.) 

a. extended; badi viev. b. roll ed up j. «ide view* 

A Mfltd ftp { ftVHl vlinr* 

* • 

The MoUnsca of those seas were ehiefly of the 
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daas Cephalopoda — one of the least popoloos now* 
irdAys, hot then existing in yast number and 

variety ; the Brachiopoda, Conchifera, and Gastio- 
podfti weie, howeVer, weU lepreeented alao. 

Snch were the inhabitants of the sea during the 
Silurian period, in wiuoh a aeriea of solid dq^oails 
wm made, the aggregate, probably, exeeeding 
50,000 feet in thickness. Each deposit, though 
nol moie than a few inehea in depth, ^^ia piovided 
with its own written stoiy, its sacred memoranda, 
aasDzing us of the legolarity and order that pre- 
vailed, and of the periect uniformity of plan." 

Orer all these, however, we aee laid the strata of 
die Devonian system, especially the old red sand** 
stone, which in some places attains a thickness 
of 10,000 feet It IB composed of a coarse agglo- 
meration of broken fragments of the old granitic 
rocks, rolled and tossed alxmt, apparently by the 
ever-breaking waves of shingle-beaches, until the 
hardest stones are. worn into rounded pebbles bgr 
long and constant attrition. 

An examination of the old red sandstone, as is 
seen in Herefordshire, will aid qs in forming a 
notion of the time required for ito production. It 
is composed of fragments obtained by the dis* 
integration of more ancient rocks, which, by a long 
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j^fooesB of rolling together in a breaking sea, or in 
the bed of a rapid cunent, have lost all their angles. 
The pebbles^ thus worn, have at length settledt—- 
the heayiest lowest, — and the whole has been eo»* 
solidated into firm rock. "In many places," sajfl 
Dr. Pje Smithy. the upper part of this yssI form* 
ation is of a closer grain, sliowing that it was 
podnced by the last and finest deposits of daye/ 
and sandy mud, tinged, as the whole is, with 
oxides and carbonates of iron, usoaiiy red^ bat 
often of other hues. But, frequently, the lower 
portions, sometimes dispersed heaps, and, some- 
times, the entire formation, consist of vast masses 
of conglomerate, the pebbles being composed of 
- quarts, granite, or some other of the earliest lands; 
and thus sliowing the previous rocks, from whose 
destruction they have been composed. Let any 
person first acquire a conception of the extent of 
this formation, and of its depth, often many hun-» 
dreds, and, sometimes, two or three thousand feet; 
(but such a conception can scarcely be formed 
without actual inspeetioii;) then let him attempt 
to follow out the processes whicii the clearest evi- 
dence of our senses shows to haye taken place ; and 
let liim be reluctant and sceptical to the utmost that 
he can, he cannot avoid the impressiou that ages 
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innumerable must have rolled over tlie world, in 
the making of this single formation."* 
■ Here, Fishes are added to the Invertebrate Ani- 
mals. A sort of Shark with the mouth terminal, 
instead of beneath the head, was the earliest repre- 
sentative of this class. But closely following on 
this, were some curious species, enveloped in plate 
mail, and remarkable for the singularity of their 
forms, as the Cephalaspis and the Ptertchthys. 




CEPUALA8PIS. 



This great period passed away, and was succeeded 
by that of the Carboniferous deposits, indicative 
of a vast change in the physical character of the 

* Scripture and Geology, 371. (Ed. 1855.) 
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eartVs eurfikoe and atmoepfaere. This cliaiige of 
chancter may be bhedy summed up as cou&iBtmg 
of an unmenae abundance of lime in the ocean, and 

of an equally vast charge of caxbouic acid in Uie 
rtmoBplieTe* 

Strata of limestone, 2,500 feet in thickness, 
were -accumulated in the ocean bj the laboun of 
Coral-poljpcSj allied to, but totally distinct, from, 
those which had picviously existed in the primary 
system. On the floor of a shallow sea, which 
then occupied the middle of what is now England, 
the coral reefe rose perpetually towazds the day, 
atom by atom^ the strata on which they were 
founded slowly and steadily sinking ever to a 
lower level, while successive generations of the 
industrious zoophytes wrought upwards, to maiito 
tain their position within reach of the light and 
warmth. What period of time was requisite for 
^e aggregation of coral structure to the perpen* 
dicuiar thickness of 2,500 feet? 

While this was going on; other InTertebrata 
were living in the shallow seas, mostly differing 
from the Met species, which had become by this 
time extinct. Encrinites and Sea-urchins existed ; 
some Fotammifira were astonishingly abundant ; 
the Cephalopoda and the Brachiapoda presented a 
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vast variety of specicB ; and about seventy sorts 
of Fishes, mostly Sharks, characterised the age. 

On the coral limestone lies a sort of conglome- 
rate, known as. the millstone grit ; and on thjs is 
laid that source of Britain's eminence, the coal. 
The coal measures of South Wales are estimated 
at 12,000 feet in thickness. The profusion of 
vegetable life that must have combined to make 
the coal in these, has no parallel in this age^ no, 
not in the tceiiiing forests of South America, or 
the great isles of the Oriental Archipelago* The 
eiroiimstances which favoured this enormous de- 
velopment of plants, seem never to have heen 
repeated in snhseqnent ages, since the coal 
measures which are found in the later strata are 
thin and inconsiderable, compared with those we 
arc considering. 

M. Adolphe Brogniart suggests that in this 
period, from some source or otlicr, carbonic acid 
was generated in vast abundance ; or, at least, that 
it existed in the air, in a far greater proportion 
than it does now ; and it is singularly confirmatory 
of his view, that terrestrial animals, to which this 
gas is fatal, have left almost no traces of their 
existence, during the age of these vast forests — ^a 
circumstance otherwise strange and unaccountable. 



Digitized by G 



THE MSQm-QUMOIHOWQY, 47 

^ Those p«rto»'* says Mr. Ansted, of the great 
earboniferoiis smes which genenll j indnde the 
beds of coral, consist of muddy aad sandy beds, 
altematiiig with one anolihery and with the coal 
itBeI£ Some of them would appear tu be of 
fieidi-waier, and some of marine origin ; and thej 
abound, for the most part, witli remains of the 
leaves of Eems and fem-like trees, together with 
the crushed tmnks of these and other trees, whose 
substance may have contributed to form the great 
aocamnlatkms of bitaminised and other vegetable 
carbon obtained irom these strata. 

It is not easy to commnnicate subh an idea of 
beds of coal as sliall enable the reader to under- 
stand clearly the nature of the caxeomslances under 
which they may have been deposited, and the time 
required for this purpose. The actual total thick- 
ness of the different beds in En^^and varies con- 
siderably in different districts, but appears to 
amonnt, in the Lancashire coal-field, to as mnek 
as 150 feet. In North America there is a coal-field 
of vast extent, in which there appears at least as 

gi'eat a thickness of workable coal as in any part of 
England ; while in Belgium and France the thidh- 
ness is often much less considerable, although 
the beds thicken again still further to the east. 
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. But this ftooonnt of the thickmeM of the 1)eds 

gives a very imperlect notiou ot the quantity oi 
vegeiaUe matter required to form them ; and, oa 
tiie other hand, the rate of increase of yegetal^es,^ 
and the qnantitgr aaniiaUy brought down by aome 
great rivers, buth of the eastern and western con- 
tiiientSi is beyond all measure greater than is the* 
case in our drier and colder climate. Certain 
ikinds of trees which contribated largely to the 
formation of the eoal, seem to have been almost 
entirely succulent, and capable of being squeezed 
into a small eompass dmdng partial deoomposition^ 
This squeezing process must have been conducted 
on a grand acaloi both daring and alter the formir 
tion of separate beds ; and each bed in succession 
was probably soon eovered up by muddy and 
sandy accamolations, now alternating with the^ 
ooal in the form of shale and grit-stone. Some- 
times, trunks of trees caught in the mud would* 
be retained in a slanting or nearly vertical posi- 
tion, while the sands were aecumulating round 
them; sometimes the whole would be quietly 
buriedi and soon cease to exhibit any external 
marks of vegetable origin.* 

* *' It is by no means imiikeiy that some beds of coal were 
derived from the mass of vegetable matter present at one time 
on the Buxface, aad submeiiged auddenlj. It ia only neoeagaxy 
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^* To lelate die Tarious gteps'in the fonnntioii of 
a. bed of coal, and the ^adiial superpoaiUou of 
one hei upon anoiher,' hy which at lengdi the 
whole group of the coal-measures was completed, 
iroiild invdiTe an amoant of detail little adapted 
to these pages ; and when it is remembered that 
the woody fibres, after being depoaitad, had to be 
completely cliangcci, cuid the whole character of 
the vegetaUe modified, befcre it could be lednoed 
to the bitmninous, brittle, almost crystalline 
mineral now dug out of the earth for fuel, it will 
rather seem questionable whether the origin of 
coal w^as certainly and necessarily vegetable, than 
leasonaUe to donbt the importance of the change 
that lias taken place, aud the existence of extra- 
ordinaiy means to produce that change. Nothing, 
howeyer, is more certain than that all coal was 
once vegetable ; for in most cases woody structure 
may be detected under the microscope ; and Ais, 
if not in the coal in its ordinary state, at least in 
tiie bmeat ashes which remain after it has been 
exposed to the action of heat, and has lost its 

to nhr to ih« aoooiisti otre^Miaa in Bome «f the eztmnely 
m/M, warm kkadB in the •ovthem he(DUfph«re, whtra the 
ground is oooMumally oorered with eight or ten feet of decftjing 
▼ceetaUe matter at one tim«^ to he Mtiafled that thia ii at leaet 
poidhle." 

D 
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litttOiinouB aad semi-cry gtaUiiic character. This 
h»B been too well and too frequently pioved hj 
actual experiment, to require more than the mere 
fttatemeut of the fact." ^ 

An eminent {«actiod geologist tbns euaja to 
guess the age of the coal-^ds, and of the sand- 
atone that nnderliea it. 

**The great tract of peat near Stirling has 
demanded [for its lionnation] two thonaand jean; 
for ita registry is preserved by the Roman works 
below it. It ia but a angle bed of coaL Shall we 
multiply it by 100? We ahall not exceed^ — £nr 
from it) — did we allow 200,000 years ibx the pro- 
dnetion of the eoal-seriea of Newcastle, with all its 
xocky strata. A Scottish kke does not shoal at die 
late of half a foot in a centoiy ; and that ooontxj 
presents a vertical depth of far more than 3,000 
&et in the single seziea of the oldest sandstone. 
No sonnd geologist will accuse a computer of ex- 
ceeding, if he allow 600,000 years for the produo- 
tion of ikiB series alone^ And jet what ave iSbib 
coal deposits, and what the oldest sandstone, com- 
paied to the entire mass of the strata? f 

The conjecture, that the whole of the Yegetable 

• AuBted'b Auc. World, 75. 

t M'CoUoch'a Sytt«m of Qeology, L 
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nulenal iMW.ccniBtitiiting the ooal, was the growth 

of the antediluvian centiuies, and that it was 
floated awaj and deposited hj the floods ie im-> 
tenable. In not a few inslaiices trunks are found 
InokMiy and worn hj water-faction ; but the great 
mass warrants the conclusion that trees of yaslf 
dimensions and of close array — dense^ nu^estic 
forests, such as now occur only in the most hnmtd 
regions of the tropics — were submerged in their 
nalive abodes, lying where they fell, and where 
they haye left the impressions, side by side, on the 
npper and under sm&oes of the shale, of their 
delicate peculiarities of sUucture, wliich would 
have been totally obliterated, if the trees had been 
sea-bome and shore^rolled, as pi^tended. The 
result of a careful and minute examination of 
the phenomena of eoal, by Mr. Binney, is^ that 
the vegetable matter now forming coal had grown 
in vast marme swamps, subjected to a series of 
subsidences witli long intervals of repose ; that the 
trees, and perhaps smaller plants, were submerged 
under tranquil water, in the places of their growth ; 
and that very incoosid^able portions, if any, of 
the beds,, are owing to drildng.* 

» Origin «f CoaL 
J> 2 
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While the coal wu in prooeM of depositkm, <lie 

sea was occupied with Invertebrata, not widei/ 
differing from those whidi had marked the pee- 

vious eras. 

Fishes, however, were advanemg in derdop^ 

*ment ; and several new and strange forms, some 
of them of gigantic dimensions and formidable 
armatnre, were intiodnoed. These were chiefly 
remarkable for their a£inities with lieptiles (whence 
thej axe often called Sawraid Fishes) ; and one of 
them — AlegalichtJiys — was furnished with jaws of 
serried teeth, surpassing those of the crocodile. 
With these were associated other and more ordinary 
Fishes \ and swarms of Sharks of many species, 
and Yarying ifinch in sue, roved llirongh the sea, 
maintaining the same pirate character as their 
representatives of our modem seas — fieioe, subtle, 
voracious, and powerful. 

At this time, too, appeared the earliest Beptiles, 
chiefly of the Amphibia sub-class. Some of these 
are known only by their foot-prints; and the 
late Hugh Miller has graphically described the 
appearance of some of these, which he met with 
marking the roof of a coal-mine, fonr hnndred 
feet below the surface. These must have been 
Boitradda of large ' sise, as the fore feet weie 
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thirteen incheg apart acroflfi the breaBt* They 
will be alluded to again. 
With these ezoeptioiia, xemaina of teimtrial 

aiiiuiaiB are, as lias already been gbserred, rare in 
this £>rmation. 



Testiuioii/ o£ tUe liocka, p. 73. 



lU. 



THE WITNESS FOR THE M ACR<KIHR0N0U)OT. 

» (OOXTIKUED.) 

" Always distrust very plain cases : beware lest a snake suddenly start out 
upon you, in the shape of some ooocealed and utterly unexpected diffieulty." 
•"Wak&sh : Law Stmdiet. 

Wb hare hitherto been conaidenng the strata ag 

if they Iiad icniaiued perman^t when once depo- 
aited, subject to no changei save the siieeesfliTe 
snperpoeition of other strata npon them. But this 
ia Ydry far ^om being true. Enormoua displaoe- 
ments, uphearings, contortions, and fiaotnres, are 
observed in the strata, which tell of mighty foroes 
having been at work npon them after their forma- 
tion. The explanation of these phenomena is doe 
to the internal heat, which ever and anon seems 
to concentrate its action on some special point, 
seeking and finding vent for itself hy some altera- 
tion in the already oonaolidated croat* 
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'Sometiibas, the mode of action bee iMeii the 

transmiflsioxi of undulations through the crusty' 
ptodncmg eftrthquakeSy enddng and fbicing i^>art 
strata already petrified, and bending and variouslj 
coatoirtmg tliose that have bat partiallj beoome 
solid. Sometimes, the fiery impulse is sufficiently 
eonoetitrated to break through the iuperincambent 
materials, forcing a passage fin* the molten and in- 
candescent lock,^ which then flows forth from the 
sinffiu^e, penetrates into the cracks and fissnres of 
the ftactuxed sti^ta, and frequently spreads into 
the hollows and oyer the summits of the latest 
formations. 

It is owing to such causes as tiiese, that we find 

the rocky layers so often inclined at vai ious angles 
to the horiaon, instead of being panllel to it» as 
they would be of course deposited ; occasionally 
Standing quite peipendiculariy, and CTen to a smi^ 
extent reversed. The outcropping of formations, t 
the long lines of difi: running across a country in 
parallel series, (^'crag and tail,") the dipping of 
strata from some central point or ridge, and the 
notk-conespondenee between the bottom of one 
stratum and the top of the underlying one, — are 
all ^leoomena of ^s sort of powerfni aetion, i^ich 
has been more or less en^getic at all periods. 
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After the deposit of the Old Bed Sandstone, the 

internal fire appears to haye eujojed a lull of its 
eneigy^ if not a complete cessation^ until tbe Goal 
Measures were complete. Then the loug traui^uil- 
ity iras again hioken, and conoussioiis so ertenaiYB 
aiid violent ensued, that liardly a single square 
mile of oountry can anywhere be found which is 
not ftill of ftaetured and oontovted stmta, ihc i^eoord 
of subterranean movements, which mostly occurred 
between theCSarbonileions and ihePMnian defKWtts. 

The effects of these convalsioos were manifest 
in the changed relations of land and sea, existing 
continents and islands being dislocated, severed, 
and swallowed up, while ofbers were eleTated fiom 
the depths of the previous ocean. 

It was from the wave-wom materials thus ob- 
tained from pre-existing strata, fliat the New Bed 
Sandstone was consolidated. It consists chiefly of 
sand and mud^ with few organic remains; and the 
hiatus thus found, in animals and vegetables, seems 
to be almost a complete one between the <»ganisms 
of the preceding and the succeeding periods. 

The most interesting traces of the earth's tenants 
dmcing the New Bed Ibarmation, conrist of foot- 
tracks impressed by the progress of fl^nimAla along 
the yielding mud between the ranges of high and 
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low tide. They afford a remarkable example (not, 
I think, sufficiently dwelt on) of the extreme 
rapidity with which deposits were consolidated; 
since the tracks must have been made, and the 
material consolidated, during the few hours, at most, 
that intervened between the recess and the reflux of 
the tide ; since, if the mud had not so soon become 
solid, the flow of the sea would have instantly 
obliterated such marks, as it does now on our shores. 




LABYRINrHODOM PAC;HTOVATHUl. 



The principal animal, whose footprints have been 
identified, was an enormous Frog [Lahyrinthodon), 
as big as a hippopotamus, but apparently allied, in 
its serried teeth, and in the bony plates with which 

D 3 
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it WBB ooreved, to the Crocodiles, which 'were its 

aasociates. 

It IB euriotts that marks in ibe same niAterial 

• have ehronieled the serpentine trail of a Sea- worm, • 
the scratchings of a Crab, tiie ripple of the warelets, 
and even the drops of a passing shower ; the last 
zeYealiug, by tkexr marguiSt the direction ot' the 
wind by wUdi the slanting ram was driven. 

If the Triassic formations display but little evi- 
dence of organic existence, the lack is supplied by 
the abundance of such records, which is contained 
in the Oolitic system, and specially m its lowest 
component, — the Lias. Animals now existed in 
profusion, but of species which were for the most 
part peculiar. The coral-making Polypes existed 
not (or very rarely) in the seas of that age, but 
lime WW Mcreted hy an onumud nimiber of Orinoid 
Echinoderms, wLicli seem to have j&:inged the rocks 
and floating pieces of timber, much as Barnacles 
do now. 

Among the MoUusca now began to appear the ' 
inhabitants of those very elegant shells, the Am" 
mamteSf allied to the I^autilus of our Southern 
seas» which may be considered as the lingering 
representative of those swarms of shelled Cepha- 
lopoda. Thejr were accompanied by their near 
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relations, the Belemnites, more resembling a Cuttle, 
with a long internal, pointed shell. 

Fishes, chiefly belonging to a curiously armed 
tribe of Sharks, together with some enclosed in 
bony-mail like pavement, were present in the shal- 
lows, where the Lias was probably deposited. 

But the most characteristic animals were great 
marine Reptiles, of strange and uncouth forms, to 




IKAKK-KKCKKD MARINB LIZARDS. 

Pletiotaurus doUchodeirui and P. macroeejthalui. 



which the present world presents us no known 
analogy. One of these was the Ichthyosaurus , 
which closely resembled a porpoise in form, but 
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thtttf <nr finrtj feet in length, whh a Terticttl fiib* 

like tail, aud two ^>air3 of paddles j a mouth set 

with stout ecooodiluui teeth, and enonnoiie ejee. 
Another form was dwt of the JPfadbMMnw, wemAy 

leas in size than its fellow, which in the outUne of 
its body it lesemUed: it was distingaished, hcw- 

ever, by an extraordinary leugtli of neck, slender 
• and swan-like, consisting of thirty or fijirtyTOtehr^ 

It adds to the interest of these great marine 
Eeptiles, that around their ftiasil skeletons are 
preserved pellets of excrement (known as Copro- 
lites) containing fragments of bone, teeth, and scalea. 
of fishes, which clearly reveal the nature of their 
food. In some instances, the stomach and intes* 
tines of these great carnivorous ereatores, filled with 
half-digested food, have left indubitable traces of 
their presence tn situ. 

Again, the geograpliy of the Globe changed. 
New lands arose firom the sea, and old lands par- 
tially or wholly sank. The German Ocean, and 
part of Western Europe, of our maps, were a great 
group of islands. The Oolitic foimation was depo> 
sited. The general character of the organization 
of this peiiod differed Uttls from that of the lies. 
New forms of plants, such as G^cadece, were 
abnndsat, with considerable numbers of Corals, 
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Encrinites, Sea-urchins and Mollusks. Macnirous 
Crustacea, mucli like those of our times (but essen- 
tially different in species), inhabited the sea, and 
some Beetles and Flies represented the Insects of 
the land. The Fishes and Marine Reptiles were 
pretty much the same with those of the Lias, though 
they received some important additions. 




MKOALUIAVBU8 BUCKLAMDI. 



It is, however, among the terrestrial Vertebrata 
that we must look for the characteristic organisms 
of this age. And these are, still. Reptiles. The 
huge MegalosaurtiSj with a body as big as an 
elephant's, stood high on his legs, and stretched 
open a pair of gaping jaws, set with jagged teeth. 
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The Pterodactyle8 flew about,— carnivorous lizards, 
with the body and wings of bats,* except that the 




BAT-LIZA RDli. 

Pterodaelylut eratrirottrit, and P breriroiirit. 



membrane was stretched upon the enormously 
developed little finger; — creatures, perhaps, the 

♦ Mr. Newman suggests that tbey were ''marsupial bats" 
(Zoqjogist, p. 129). I have adopted his attitudes, but have not 
«ntured to give them mammalian ears. 
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most tinlike to anything familar to us, of all fossil 
forms. And, in the marshy margins of the great " 
river valley which formed theWealden of our South- 
eastern districts, the giant Iguanodon^ and his fellow, 
. the HylceosauruSy waged their peaceful warfare on 
the succulent plants that became their unresisting 
prey. 




The circle of animal life was completed in this 
epoch, thus far, tliat every class was represented by 
some one or more of its constituent species. No 
fossil skeletons of Birds have, indeed, been found 
so low as the Oolite, but numerous foot-prints of 
some of the Grallatores are found in a sandstone 
of this period ; and in the Stonesfield slate, which 
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is oontempoEtiy with it, a goniu of Mmmalia hiia 

been discovered, — a small Marsupial, allied to the 
Opoflmuns of America. 

The duration of the Oolitic period most have 
been cousidexable, The lias sea-bottom waa 
snoceededfint by a sandy, and then byaealcareoiui 
deposit, and tiie animals were modiiied accordingly." 
The deposit of carbonate of Ume, which took place 
under circumstances that caused it to attract around 
its nodules the organic particles, whence the name 
ooUte (egg-stone) is derived, was not continuous, 
but repeated at intervals. The shells of Molluslcs 
were developed in great abundance, and accnmu-' 
lations of these formed thick bands, which con- 
solidated into lajers of sheU^limestone* Three 
hundred feet of strata, largely composed of organic 
remains, were formed before the day was deposited 
^ which made the Stoaesfield and contempoianeous 
slates. 

Once more the dry land sank, probably by slow 
successive subsidences, and the sea flowed many 
&thoms deep above the great European archipelago. 
And upon its quiet bottom settled down, first a 
few sandy and dayey beds, and then the great 
layer of the Ckalk. 

Cieatores of very minute aise and low grades of 
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ofganintioa weie now playing a yery important 

part. A large portion of the lime that wad depo- 
shdd, in the farm a pme carbonate^ was donbtlew 
supplied by the Coral stnictiires, which were ex- 
ceedingly niunfiffoiia; the polypdomB being gnawed 
down by strmig-jawed fishes that fed upon the 
Zoophytes. Faramm^ana also were abundant, and 
ooDtribiited to the supply. 

Nodules of flint exist in the Chalk, sometimes 
scattaed,' somettmes arranged in bsnds. Two 
sources are indicuted for this substance. One is 
Sponge^ the most common kinds of which aie 
composed of doeletons of siliceous spicula; and 
these can be discerned with the microscope in the 
interior of die dialk-flintB. But millions upoii 
miliioQS of Infusoria swam through the waters, 
. andmanyoftfaflBe were encased in siHceoasloricai, 
while the rocks and seaweeds were fringed with 
as incalcolaUy nnmenms examples of silioeoas 
Diatomacece, whose elegant forms are recognisable 
without difficulty throughoat the Chalk* The 
ineonceiyable abundance of these forms may he 
illustrated by the often-cited ^act, that whole strata 
of solid rock appear to he so taodmiY^ composed 
of their solid remains, that a cube of one-tenth of 
an inch is computed by Ehienberg to contain five 
hundred millions of individuals. 
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The incmuie of these oiganiBOis is reacy mfidf 

and their duration proportionately short ; but 
allowing for this, what period would eUpse befim 
the successive generations of entities, of which 
itxiy-onQ thottsaod millions are required to make 
a cubic inch, would have accumulated into solid 
strata fourteen tieet in thickness ? 

Without pausing to examine the whole Cke« 
taceous fauna, we may observe that the Moilusca 
with chambered shells — ^the Anwumites and their 
allies — were d)eveloj)cd in singular variety and 
profusion during this period, after which they 
suddenly disappeared from the ocean. The Fishes 
present little that is remarkable ; of BirdSi few, and 
of Mammals, no remains exist ; and die B^ytiks, 
while not absolutely extinct, are few and rare* 
One great marine ferm, bowcTer, the Jfei as aa i ' a s, 
was added to their number. 

At length the sea ceased to deposit chalk, and 
its bed appears to have been slowly elevated, until 
all the animals that had inhabited the waters (d 
that fbnnation were destroyed ; so ihat their xaoe 
and generation perished.^ The grand epoch of 
Secondary Fomiations was closed* 

* In Tennant's " List of Brit. Fosnlt *' (1847), but two >paoi«fl 
— a Braohiopod and a Qastropod — are OMBtioned as common to 
the Chalk and the London Clay. Th^ are Terebrakd^ $triattUat 
and Pymfa Smifhii, 
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It wa0 followed by m eztemim disroptioiii 

the then existing strata, and hj changes and 
modificRtioiiB 00 gnat as to alter the whole fuse of 
nature. It would appear that a long period of time 
elapsed before newer beds were thrown down^ sinoe 
* die ciialky mttd not onty had time to harden into 
chalk, but the snr^Ace of the chalk itseli much 
mbbedand Dming this protracted period, 

eruptions of inoi ten rock occurred of enormous extent, 
producing the Basaltic formation whidi eoTm the 
Chalk in the north of Ireland, and in some of the 
Hebrides. In the south of Smope ihe Pyrenees 
were elevated, and the Apennines and Carpathians 
were pushed to a greater altitude ^an before, if 
Ihey were not then formed. The Alps and tfie 
Caucasus also experienced a series of upward 
moTements, eontmuing through a considmible 
range of the Tertiary epoch. 
' ThericheoilectionBofYegetableremains«--ohiefly 
fruits and seeds — that have been made from the 
London Clay, show that die eariiest land of this 
period was clothed with a great abundance and 
Tariety of plants ; and these are of such allian c e s 
as woald now require a tropical cHmate. Many^ 
species of Palms, Screw-piues, Gourds, JPij^acea, 
Mimxmm^ and other LBguminom^ Mahacem^ and 
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Contfera, dropped tfaeir woody pods and fruits 
where now tliese pages are written; and the 
ayitmala msiiifeet no less intmstin^ an approai* 
mation to existing forms tlian the plants. The 
ZoophyteSy the Echinoderms, the Fownini£ai% the 
Worms, the Crustacea, the MoUusca, the Fishes and 
the B^tiles of the Eocene beds, exhibit a gzeat 
preponderance of agreemeRt with tiiofle fliat now 
exist, «o far as gems u cancemedf thoiigh the 
tpeeiet are still almoet wholly distinct The 
approximation is particularlj marked in the Mol« 
lusoons Bab*kingdom, by the almost entiie disap* 
pearance of the hitherto swarming Brachiopocl and 
Gej^ialopod fonns, and the pvogiesfliye sabstitiitkm 
for them of the Conchifera and Gastro^joda, which 
had, howeTer, thzonghout the Secondary epoch, 
been gradually coming fosrwavd to their present 
predominance in nature* 

Among the Fishes, the Flaeoid type was dimi*- 
nifihed in number ; and those that were produced 
weare most^ Sharks and Bays, of modem genera; 
but the chief difference was the paucity of those 
mailed forms (Ganoids), which were so abundant 
during the Oolitic period. On the other hand, the 
Ctenoid and Cycloid forms, which had begun to 
make their appeaxance in small nnmbexs in the 
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GluakyamwelliQiivesBiited. In both tiiiB deficiency 

and this plenitude, thei:e is a very decided approach 
to exktmg oonditionB ; fiir the Qanoida aie ahnoet 
unknown with us, while the last-named two orders 
are abundant. BepreaentatiYes of our Perohee, 
Maigres, Mackerels, Blennies, Herrings, and Cods, 
were numerouia ; diaUmt, kowemr^Jram the preaeni 
•pedet. But not a single member of the great 
Saimou £ELmilj was yet introduced. 

The great Saurian Beptilea had entirelj disap- 
pearcd, and were quite unrepresented in the tertiary 
bedst except by a Cioeodile or two^ and a small 
lisard. Turtles were, however, numerous, both of 
the marine and lacuatrine kinds; and there is an 
interesting stranger, in the form of a large 
Serpent, allied to our Pythcms, some twenty feet in 
length* 

Birds and Mammals began now to aftftUTne their 
plaee on the land. The London Olaj presents ns 
with a little Vulture ; and the Paris basin contains 
remnants of qieeies repieseniang the BaptoreSi the 
Easores, the GraUatores, and the Natatores. 

The Quadrapeds came in in some force; not 
dflfveloped from Ae lowest to the highest scak of 
organization ; for the Monkey and the Bat occur 
in sands, certainly not teteri if not eaiUeri tiian the 



Digitized by Gopgle 



70 THE WITNESS FOB 

London Ckj, contemponaieoiuily wiih the Baooon, 

and before the existejice of any Rodent or Cetacean. 
Some GanuYora, aa the Wolf and the Fox, mmed 
tlie woocb, but the character of the epodi waa 
girai hj the Pachyderaui. 

These, however, were not the massive colossi 
that browse in the African or Indian jongles of our 
days ; no Elephant, no Bhinooeroa, no Hippopota" 
mus was aa yet formed. Bat several kinds of Ta|Nur 
wallowed in the moraaaea ; and a goodly nnmber of . 
largish beasts, whose affinities were with the Pachy- 
dennata, while their analogiea were with the Bnmi* 
nantiaj served as substitutes for the latter order, 
which waa wholly wantmg. These interesting 
quadrupeds, forming the genus Anoplotherium, 
were remarkable for two peculiarities, — their feet 
were two-toed, and their teeth were ranged in a 
continuous series, without any interval between the 
indsom and the molars. They yaried in siee bom 
that ui an ass to that of a hare. 

The physical conditioQS of onr earth, when it 
was tenanted by these ofeatiires, is thus described : 
— All the great plains of Europe, and the districts 
tfarmigh which the principal riTers now ran, were 
then submerged ; in all probability, the land chiefly 
extended in a westerly direction, &r out into the 
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Atlantic, possibly trending to the south, and con- 
nectmg the western shores of Englan^ with the 
▼olcanie islands off the west coast of Africa. The 
great mountain chains of Europe, the Pyrenees, 
the Alps, the Apennines, the mbuntains of Greece, 
the muuutains of Bohemia, and the Carpathians, 
existed then onlj as chains of islands in an open 
sea. Elcvatory movements, having an east and 
west direction, had, howeyer, already oommenoed, 
and were producing important results, laying bare 
the Weaiden district in the south-east of England* 
The southern and central Bnropean district, and 
parts of western Asia, were the recipients of calca- 
reous deposits (chiefly the. skeletons otF&rammi' 
fera)y forming the Apennine limestone; while 
numerous islands were gradually lifted above the 
sea, and fragments of disturbed and £i"actui*ed rock 
yrm washed upon the neighbouring shallows or 
eoast-Imes, £>miing beds of gravel covering the 
Chalk. The. beds of Nummu^tes and Miliolites, 
contemporaneous with those containing the Sheppey 
plants and the Paris quadrupeds, seem to indicate 
a deep sea at no great distance fioim shore, and 
render it probable that there were fireq^uent alter- 
nations of elevation and depression, perhaps the 
result of disturbances acting in the direction already 
alluded to. 
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The shores of the idands sad nuun land wete, 

liowever, occasionally low aud swampj, rivers 
bringing down mud in what is now the south-east 
of England, aud the neighbour hood of Brussels, 
but depositing extonsire calcareous beds near 
Paris. Deep inlets of the sea, estuaries, and the 
shifidng mouths of a river, were also affected bj 
numerous alterations of level not snffioient to 
destrojr> but powerful enough to modify, the animal 
and vegetable sp^es then existing; and these 
movements were continu' <1 fur a long time."* 

Afitier the elevation of the mountain summits of 
£urope above the sea, and while the same causes 
were still in operation^ deposits weke being made 
in the narrow intervening seas of the Archipelago, 
such as the present south of France, the valleys 

ft 

of the Bhine and Danube, the eastern districts 
of Eiigknd and Portugal. These deposits were 
partly marine and partly lacustrine; llie former 

consisting largely^ of loose sands, mingled with 
shells and graveL In Switserland is a thick 
mass of conglomerate ; and in the district around 
UajencCy there is a, series of fterii-water lime- 
stones, and sandstones charged with organic 
remains. 

The changes which took place during this com- 
* Aaited's Aha. Woria, aS7. 
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paratively recent epoch were not sudden, but 
gndual; the Tesolts of opeiatioiis which weve 
probably going on without intermission, and 
perhaps have uot yet ceased. The laud was more 
and more upheaved, till at length, what had been 
au archipelago of islands became a continent, and 
Euiope assumed the form which it 'bears on our 
maps. • * 

The most interesting addition to the natural 
histoiy of the ]\iiocene, or Middle TcrLiary period, 
was the Dinothenum — a huge Pachyderm, twice as 
large as an elephant, with a tapir-like proboscis, 
and two great tusks curving downward &om. the 
lower jaw* . It was, doubtless, aquatic in its 
habits, and possibly (for its hinder parts are not 
known), it may have been allied to the Dugong 
and Manatee, those whale-like Pachyderms, 
with n broad horizontal tail, instead of postmor 
limbs. 

Other great herbiyoix>us beasts zoftmed over tjiie 
new-made land. The Mastodons, closely allied to 
the Mepiumt, iiad their head-quarters in North 
America, but extended also to Europe. And the 

Elephants tibemselyes, of seYcral species, were 
spiead orer ihe noxthem hemispheie, eren to . the 

polar regions. The Hippopotan^uSj^ the lihinoc^os,. 

B 
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aiid other creatures, now exclusively tropical, were 
also inhabitants of the same northern latitudes. 




MAMMOTH, 



From some specimens of Elephants and Rhino- 
ceroses of this period, which seem to have been 
buried in avalanches, and thus to have been pre- 
served from decomposition, even of the more tran- 
sitory parts, as muscle and skin, we learn some- 
thing of the climate that prevailed. The very 
fact of their preservation, by the antiseptic power 
of frost, shows that it was not a tropical climate 
in which they lived; and the clothing of thick 



Digitized by Googl 



THE IdACRO-CHRONOLOGY. 75 

wool, fur, and hair, wliicli protected the skin of 
the MmcatcAf or ffibeiian Blqihaat, tends to the 
same conclomoii. At ihe same time, those regions 
were not so intensdy cold && they aie now. For 
^ district in : which tibe i^maittB of Elephenffl 
and their associates are found, in alinost incredible 
abanduiee, is that inhospitable coast of northern 
Asia which bounds the Polar Sea. 

The trees of a temperate elimate— the oak, the 
beech, the maple, the poplar, and the birch — which 
now attain their highest limit somewheie abont 7(f 
of north latitude, and there are dwarfed to minute 
shrubs, appear then to hare grown at the vexj 
YSfge of ^e polar basin ; and that in the condition 
of vast and luxuriant forests, perhaps occupjing* 
shebcred TaBeys between mountains whose steep 
sides were covered with snow, already become 
perennial, and eyer and- anon roUihg down m 
overwhelming avalanches, such as those which 
now occasionally descend into the valleys of the 
Swiss Alps. 

The coast of Suffolk displays a formation known 
as the Crag — a local name for grayel — ^which rests 
partly on the chaik ; but, as it lies in other parts 
oyer the Londoli Clay, it is assigned to the later. 

Tertiaiy , or what is called the Pleiuceue period. It 

£2 
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18 divided into the eorolMitf and ihe crag, the 
latter being uppermost wkere tkey exist together^ 
and therefeie being the move leoest. TheCoraUine 

Crag is nearly composed of corals and si i el Is, the 
former almost wholly extinct now; but the latter 
containing upwards of seventy species still existing 
in the adjacent seas* The Bed Crag contains few 
zoophytes, but is remarkable for the remains of ^ 
at least £ye species of Whales* Other Mammalia 
occur in this fermalion, among which are the red 
deer and the wild boar of mod^ni Europe* 

The gradual hat rapid approximation of the 
Tertiary launa to that of the present surface is well. , 
indicated by Mr. Lyell's table (1841) of recent and- 
fossil species in ihe English formations 

BWBliUlge Ko. of 

Periods. Localities, of fossils 

Eocene. . . . j^^J^ «»* lor2 400 i 

1 °! I « »• » 

Newer Heiocene. | "^^Jj^ . | 86 to »0 160 

PoBtPlelocene . ii^ j 9» to 100 40 

Jt is to this period that are assigned the animals 
whose bones are feund in astonishing numbers in 

limestone caverns, as, for example, that notable 
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one at Kirkdale, lu Yorkaliiie, which wad examined 
hy Profeaaor BucUaiid. 

This 18 a cave in the Oolitio limettone, with a 
nearlj level floor, which was covered with a deposit 
of mitd, on which an irregular layer of apany 
stalagmite had formed hy the dripping of water 
from the low roof, canying lime in Bolution. 
Beneath this crust the remains were iuund. 

Of the anhnals to which thelxHieB belonged, six 
were Camivora, viz. hy<sna, fslis, bear, wolf, fox, 
weasel; foot PaehjfdeTm<Ua^ vie. elephant, rhino- 
ceros, hippopotamna, horse; four Rymmcmtia, viz. 
ox, and three species of deer y four BodenHa^ viz. 
haie, rabbit, water<*rat, modae; five Birds, viz. 
raven, pigeon, lark, duck, snipe. 

The bones were almost imiveiBally broken ; the 
fragments exhibited no marks of rolling in the 
water, but a few were corroded ; some were worn 
and poHshed on the convex surface ^ many indented, 
as by the canine teeth of carnivorous animals. In 
the cave the pecnliar excrement of hy»nas {aUbum 
grmmm) was common ; the remains of these pre- 
dacious beasts were l^e most abundant of all the 
bones ; their teeth were found in every condition, 
from the milk-tooth to the old worn stomp ; ieoid 
from the whole evidence Dr. Buckland adopted 
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the ooDcliinoii, in which ftlmOBt every subaeqiMBt 

writer has acquieftced, that Kirkdale Cave was a 
den of hymoaM during the period when ele|>haniB 
and iiippopotaiui (not of existing species) lived in 
the noTthem regiona of the globe, and that thqr 
dragged into it for food the bodies of ammeb 
which frequented the vicimtj,* 

Thus in theae epots we find, obeenree PlxrfeMor 
Anstedy " writt^ ih no obscure lanffliage^ a portion 
of the eariy history of our idand after it had 
acquired its present form, while it was clothed 
with Tegetatum, and when its plaina and fomis 
were peopled by many of the species which still 
exist there; but when there also dwelt upon it 
large caamiyoxous animals, pvowKng about the 
forests by night, and retiring by day to these 
natural dena.**. 

In our own country, and in many other parts of 
the world, we find ficagmenta of atone diatzibnted 
over tlie surface, sometimes in the form of enor- 
mous blocks, bearing in their freah anglea eridenoe 
diat they ha^ been little disturbed sinoe their 
disruption, but sometimes much rubbed and worn, 
and broken into amaUer pieces, till they form what 
is known as gravel. In many cases the. original 
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rock from which these masses have boon separated 
does not exist in the vicmity of their looftlitj; and 
it is not tiU we leaok a distance, often of btmdreds 
of inileSy that we find the formation of which thejr 
sue a component part. 

Various causes have been suggested for the 
transport of these enatie blocks, of which die most 
satisfactory is the agency of ice, either as slow- 
moving ^aoiersi aa oceanic icebergs. 

minon form of a glacier," says Professor 
J. Forbes^ is a river of ice filling a YaUej, aiid 
pouring down its mass into other valleys yet 
lower. It is not a frozen ocean, but a frozen 
iOEient. Its origin or fountain is in the ramifica** * 
tions of the higher valleys and gorges, which 
descend amongst the mountains perpetually snow- 
clad. But what gives to a glacier its most peculiar 
and characteristie feature is, that it does not belong 
exdnsively or necessarily to the snowy region 
•heady mentionei The snow duappears from its . 
sufice in snmmer as legtdarlj as from that of the 
rocks which sustain its mass. It is the prolonga- 
tion or outlet of the winter*world above; its gelid 
mass is protruded into the midst of warm and pine- 
dad slopes and green*swaid, and sometimes reaches . 
even to die borders of cultivation.*' * 

* Trftvela thiongk tb# Alps, p. 19. 
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The glaokr moveB onward with a slow but 
steady march towatds the mouth of its rallej. 

Its lowest stratum carries with it numerous irag- 
menta of rocky which, p!remed hy lihe weight of the 
mighty mass, scratch and indent the surfaces over 
which thej move, and sometimes polish them« 
These inarks are seen on many rock-surfaoea now 
exposed, and they are difficult to explain on any 
other hypothesis than that of gladal action. 

But the alternate influence of summer and 
winter — the percolation of rain into the mountain 
fissures, and the expansion of freeeing-^dislodge 
great angular fragments of rock, whicli flill on tlie 
' glacier beneath, blowiy but surely these then 
ride away towards the mouth of the valley, till 
they reach a point where the warmth of the climate 
does not permit the ice to proceed; the blocks 
then are deposited as the mass melts. But if the 
climate itself were elevated, or if the surface were 
lowered so as to immerse the glader in the sea, 
it would melt throughout its course, and then the 
blocks would be found arranged in long lines or 
fnarawesy such as we see now in many places* 

If the glacier-valley debouch on the sea, the 
ice gradually projects more and more, until the 
motions of the waves break off a great mass, which 
floats away, carrying on its suxiace the accumula- 
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tion of booldeiB, gi ayelf and other diM$ which it 

had acij^uired during its formation. It is now an 
iceberg, which, carried hy the southem cmreiits, 
approaches a warmer climate, melta, and deposita its 
cargo, perhaps hundreds of leagues from the valley 
where it was shipped, and as fresh as when its com* 
^onentfmsta were detached from the primitive rock. 

If the abundance of such erratic blocks and 
foreign gravel seem to require a greater amount of 
glacial action than is now extant, it lias been 
suggested that the vokanic energy which elevated 
Enrope may have been sncceeded hj a measure of 
snbdidence before the land attained its present 
permanent condition* Hence there may have been, 
duiing the Tertiary epoch, momitain cliaiii.i of 
great elevation, sufficient to supply the glaciers, 
which, on their subsidence, melted on the spot 
where they were submerged, or floated away as 
icebeigs on the pelagio currents, till they grounded 
on the bays and inlets of other shores^ which were 
subsequently elevated again. 

Thus a large portion of the animals which then 
inhabited tliese islands (up to that time, perhaps, 
united to the continent) would be drowned, and 
many species quite obliterated, a few alone re* 
maining to connect our present fauna with that of 

s3 
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the submerged area, when the land rose igiun to 

its existent state. 

It would not mtttemlljr frngmeiit the foiee of 
the eridence already adduced on the qoeetioa of 
chronology, to examine in detail the fossil remains 
of South America, Aaetralia, and New Zeabmd. 
The gigantic Sloths* of the first, the gigantic 
Marsupials of the seoondf and the gigantic Birds 
of the third, howeyer interesting individnally, and 
especially as showing that a prevailing type 
goremed the firana in each localitj then aa now — 
are all formations of the Tertiary period, and some 
of them, at least, seem to h.averauoneyen into the 
present epodi. Indeed, it is not quite certain that 
the enormous birds of New Zealand uud Madagas- 
car are even jet extinct. 

• P^f. Own, in his admifabito iMoimi of the itpMUm, 
HMuiioned a faet lAkh Wiigi «• Tety TtTidlj Into coatietwitli 
lU penooal lusbny. H« ahowi that die «aiiiiil got its Mag 
by oif«ritning vMt tfOM, doing tho wotk bj main ii^^ 
feeding on Iho Tho ftll of tlio tree miglit oocaaion&ny 

pat the animal in p«(ilt and in the specimen exam. in ed there \h 
proof of such daogor havkig been incurred. The skull had 
undergone two fractures daring the life of the animal, one of 
which was entirely healetl, and the other partially. The former 
exhibits th'^ nnter tables of bone broken by a fracture four inches 
long, nenr tlio orbit. The other is more exteu»ive, and behind, 
being live mchea long, and three broad, and over the brain. 
The inner plate had in both these cases defended the braiu fi oui 
any aerious injury, and the auiuial seems to have been reoovering 
from the Utter accident at the time of its death. 
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The phenomenoa of raised sea-beach^ one of 
great intrndt, and aeema to be connected with the 
alternate elerattons and depresnons f)f the Tertiary 
epoch, perhaps marking the successive steps of the 
opheaYal of the land* In aeyend parts of Enghuid 
the coast-line exhibits cue or more shelves parallel 
with the existing sea-beach, and covered with 
similar shingle, sand, and sea-shells. And the 
same phenomenon is exhibited on a still more 
gigantic scale in South America. Mr. Darwin* 
found that for a distance of at least 1,200 miles 
from the Rio dc la Plata to the Straits of 
Magellaa on the eastern side, and £or a still 
longer distance on the west, the coast-line and the 
interior have been xaised to a height of not less 
than too feet in the Borthetn part, but as moch as 
400 feet iu Patagonia. All this change has taken 
place within a oomparatively short period ; for in 
Valparaiso, where the efkdt is most considerable, 
modem marine deposits, witli human remains, are 
seen at the height of 1,300 feet above the sea. 

At what exact point, geologically, the period of 
human histoiy begins, it is impossible t6 say* Ni> 
eyidsnee iyf Man^ presence lias occurred older than 

the latest Tertiary deposits, which insensibly merge 
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into the Alluvial. It seems certain that human 
remains have been found in chronological associa- 
tion with those of animals long extinct, and there 
appears no reason to doubt that some species of 
animals, a? the Irish Deer, the Moa of New 
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Zealand, and the Dodo of the Mauritius, have dis- 
appeared from creation within a period of a few 
centuries.* It is not improbable that the last of 

» The Indians of North America knew that the Mastodon 
had a trunk ; a fact which (though the anatomist infers it from 
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the Kolio nee may have lived only long enough 
to grace the pages of the Birds of Australia*" 

It is as tmportaikt as it is intefesting, to observe 
that the same kinds of physical operations have 
been, within the ptresent epoch, aod aie still, going 
on, as those whose resnlti are cbronicled in the 
rockii. Strata of aHuvium are constantly being 
fmned on a seale which, though it does not 
midderdy afiect the outline of coasts, and therefore 
appears small, yet is great in reality. 

The Ganges is estimated to poor into the Indian 
Ocean nearly 6,400 millions of tons of mud every 
year; and its delta is a triangle whose sides aie 
two hundred miles long. The delta of the Missis- 
sippi is of about the same size, and it advances 
steadily! into the Qnlf of Mexico at the rate of 
a mile in a centiuy. 

The accumulation of river-mod is gradually 
filling up the Adriatic Sea. From the nortibem- 
most point of the Guit of Trieste to the south of 
Bavenna, there is an tmintem^ted series of recent 
accessions of land, more than a hundred miles in 
length, which, within the last twenty centuries, 

JSub booea of the skull) it is difficult to izm^^iiie them to be 
acquainted with, except by ti«ditioB from those who had eeen 
the liviiig animal. 
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hvre inoveMd from tiro to twenty mifca in 
breadth. 

The ooral-poijpes are wotking still' with gteat 

energy. Mr. Darwin uieiitions two or three 
examples of the rate of incnase^ one of which 
only I shall' dte. In the lagoon of Keeling AtoU, 
a channel was dug for tiie passage of a scliooiier 
hnilt upon the iaUndy thxoagh the leef into the sea ; 
in ten years aiWwaid, when it was examined, 
it was found almost choked up with living coral. 

Volcanic action is busy in many parts of the 
earth, pouring forth clouds of ashes and tunents of 
molten rock ; and instances are not wanting iu 
which new islands have been raised finom the bed 
of the ocean by this means, within the sphere of 
histoij. 

Slow and permanent changes of leTel are still 
tx'in^ produced on the earth's crust. The bottom 
of the Baltie has been» for several eentozies at 
least, in process of continuous elevation, the effects 
of which are palpable. Many rocks formerly 
coveted aie now permanently exposed; channels 
between islets, formerly used, arc now closed up, 
and beds of marine shells have become bare* On 
the other hand, the whole area of l&e Pacific 
Polynesia seems subsiding. 



Digitized by 



( 

THE MACBO-CHBONOLOGY. 87 

Deposits -ate being made by watera wbleb bold 

earth/ substances in aolution. The principal of 
I these is Ume» Sereral lemarkable eaLamples of 

I this kind are qaoted by Sir Charles Lyell, in one 

of which there is a thickness of 200 or 300 feet of 
tiavertine of recent deposit, while in another a 
1 solid mass thirty feet thick was deposited in about 

twenty years. He also states that there are other 
conn^ss places in Italy where the constant 
formation of limestone may be seen, while the 
same may be said of Anvergne and other rolcaaic 
districts. In the Azores, Iceland, and elsewhere, 
silica is deposited oft^ to a considerable extent 
Deposits of asphdt and other bituminous products 
occur in other places.* 

The floors of limestone davems are frequently 
strewn with fossil bones, which are imbedded in 
stalagmite, and this incrustation is still in progress 
of formation. It is remarkable that in this deposit 
alone we obtain tlie bones of Man in a fossil con- 
dition. The two creations, — the extinct and the 
extant, — or rather the prochronic and the dia« 
chronic — here unite. But there is no line of de- 
marcation between tiiem; they merge insensibly 
into each other. The bones of Man, and even his 

* AiuBted; F1iys> Oeogvapby, 88. 
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implefments and (ragmentfi of pottery, aie found . 

miugied with the skeletons of extinct animals in 
the caves of I>evon8hire, in those of Biazil,* and 

* An intererstiug tact relating to the Braziliau ciives was com- 
municated to Dr. Man tell. "M. ClaiLsacn, in the course of his 
reHearohes, discovered a caTeni, the stalagmite floor of whieh 
waa etftira. On peoelniting the sparry crust, he firaAd tiM imuil 
cmSiBiom bed; bat pwring engageuMnii oompiUad bim ta 
lemre fbe deposit vnexplored. After «a iateml of eome jtun, 
K. f^wif^ egein vleited the eaveni, end found the ezoftration 
he had nude oomfletelj filled np wHh atalegmite, ihb floor 
being ae entire aa on hlf first entnmoe. On breaking through 
this ne^'ly-formed incrustation, it was found to be distinctly 
marked with lines of dark-coloured sediment^ altematmg ivith 
the crystalline stalactite. Reasoning on the probable cause of 
this appearance. "ST. Cliuisrion sagacionslr conclndoJ that it aroP(> 
from the altei-natioii of the wet and dry .seasons. During the 
drought of summer, the eand and dust of the parched land 
were wafted into the cares and fi.s«nies, and this earthy hiyer 
was covered during tlie rainy seri-jon by stalagmite, from the 
water that percolated through the limetstoue, and deposited 
calc-spar on the floor. The number of alternate layers of spar 
and aediment tallied with the yeara that had ekpeed ahioe hia 
fiftt Tiait; and on bfeaking up the anoicntbed of Bta]i^;inite, he 
found the aame natnial ngiBter of the annnal Tariaiiona of the 
aeaaona; effety lnyer dug throng^ preaoiied a nnttonn altema- 
iim of aediment and apart and aa the botanui aacertaina the 
age of an ancient dioo^^Monous tree from the annnal circlea of 
growth, in like manner the geologiat attempted to calculate the 
period that had elapsed since the commencement of these ossi* 
ferou'i deposits of the cave; and although the inference, from 
want of time and means to conduct the inquiry with precisioUi 
can only be accepted as a rough calf^nliition, yet it i^ interesting 
to learn that the time indicated by tliis natural chronometer, since 
the extinct mammalian forms were iuteiTed, amounted to many 
thousand years." — {Fetri/actiQus ami their Teachin^tf p. 481.) 
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in thoae of Fnmooniiu In Perils some scorea of 

human skeletons Lave been found in a bed of 
tiarertiuey associated with luarme shells^ the 
stratum itself heing cohered a deep layer of 
vegetable soil, tbrming the face of a hill crowned 
with large trees. 

From a very interesting paper by M. Marcel de 
Series, it appears indubitable that the existing 
shells of the Meditenanean are even now passing 
in numbers into the fossil state, and that not in 
quiet spots only, but where the sea is subject to 
violent agitations. Specimens of common species^ 
"completely petrified, have been converted into 
carbonate of lune at the same time that they have 
lost ihe animal matter which they originally con- 
tained. Their liarduess and solidity are greater 
than those of some petrified species from tertiary 
formations." 

In the collection of M. Doumet, Mayor of 
Cette, there exists' an anchor which exhibits the 
same circumstances, and which is also coveied 
with a layer of solid calcareous matter. This 
contains specimens of l^den, Oardium^ and Ostreaf 
completely petrified, and the hardness of which is 
equal to that of fossil speciea from secondary 
formations. On the surface of the deposit in 
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wilich the anchor is imbedded, there are AuamicB 
and StrpHimf which were living when the encbor 
wa3 got out of the sea; these present no trace of 
alteration/** 

Thus we have hirought down the zeootd to aa 
era embraced bj human historj, and even to indi- 
vidual experience ; and we confidently aek, la it 
powible, ia it imaginable, tliai the whole of the 
phenomena which occur below the diluvial de- 
posits can have been {wodnced within six days, 
or seventeen centuries*? Let us recapitulate the 
principal £acts. 

1. The Croat of the earth is composed of many 
layers, placed one on another in regular order. All 
of these ace solid, and most are of grant densily and 
hardness. Most of diem are of vast ihiekness, the 
aggregate not being less than from sevento ten miles. 

2« The earlier of these were made and oonscdi- 
dated before tlie newer were formed ; for in several 
cases, it is demonstrable that the latter were made 
out of the dStru of the former. Thus the compact 
and hard granite was disintegrated grain by grain; 
the component grannies were rolled awhile in the 
sea till their angles were mbbed down ; they were 
slowly deposited, and then consolidated in iayera. 
* BiUiolUqiie Ualfn, Uwoh* 1S5S; 
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3. A Bimiiar process goes oa again and again to 
hm odier stimta^ all <Mciip3riiig long iimt, and ali 
piccjupposing the earlier ones.* 

4. After sonifs strata have been formed and soli* 
difieS, conTolaions force tiiem npwafd, oontort Ifaem^ 
bi^ak tliem, split them asunder. Melted matter is 
dniTen throng the outletB, fills the Teins, spraada 
iyrer the snr&oe, settles into the hollows, cools and 
soiidi£es. 

.& After the onAflowing and consolidaiioii of iJiese 

Tolcanic streams, the action of runnini:; water cuts 
them down, oleaving beds of immense depth through 
their substance. Mr. Ponlett Scnype, speaking of 
the solidified streams oi basalt, in the Yolcanic dis- 
triot of Sonliiem Fraiice» obaerres 

These ancient currents hare since been cor* 
roded by rivers, which have worn through a mass 
of 150 feet in height, and formed a chamiel even 
in the granite rocks beneath, since the lava first 
flowed into the valley. In another spot, a bed of 
basalt, 160 feet high, has been cat through by a 
mountain stream. The vast excavations effected 

♦ " It ia now admitted by all oompetent persona, that the for- 
mation even of thoao strata which are nearest the mr/ncc, must 
have occupied vast periods, probably Uiilliontiof 3'eara, in arri^og^ 
at their pr^^eut state/' — Babbaqb, Ninth Bridffewater Treaiite, 
p. 67. 
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by the erosive power of curreuts along the valleys 
which feed the Ard^e, since their inTwrion by 
lAva-curreuts, prove that even the most recent of 
tibiese Tolcanic emptioiui belong to an em incalcn* 
Isbly lemote.*' * 

' 6* A series of organic beings^ appears, lives, 
generates, dies ; HveSy genexates, dies ; for thonsandB 
and thousands of successive generations. Tiny 
polypes gradually build up gigantic masses of coral, 
— monntains and reefe— microscopic fononinifeia 
accumulate strata of calcareous .-^and; still more 
minnte infusoria — ^forty millions to the inch — ^make 
slates, many yards thick, of their shells alone. 

7. The species at length die out — a process which 
we have no data to measnxe,t thongh we may wbt 

* Geology of Central France. 

t ** Though perfect knowledge is not poeaeeeed, jet tliflM are 
nMom lor bdienng tfasi ihe doftAioii of life to teateeem indi- 
▼idnelsoftiiepreMnttMe itatmalyMm. But who omi itale 
tiie proporUm wbkh the avenge laigth of life to the individtuA 
moUnao or eomdiiliar,. beers to the duration appointed hgr the 
Creator to tlie qpeoiaa ? Take any one of the six or seven thoa- 
aand known recent species ; let it be a Bwcmmn, of Avhich ISO 
•pedea are aaoerteined, (one of which is the commonly known 
whetk ;) or a Cyprtra, comprising about as many, (a well-known 
ppecies ie on nlmoat every rnnntel -piece, the fifjer-rrmry ;) or an 
0$trm (oy*'r ''), at' wliich 130 apecies are described. We have 
reason to think tliat the individuals have a natural life of 
nfc least, six or pcven years ; but we have no rearson to snppoac 
that any one species has died out, since the Adamic creation. 
May we then, for the Bake of an illustrative argument^ take the 



Digitized by Google 



THE MACfBO-GHBONOtOGTt 



sonaUy oondnde it rery long. . Sometunes the 

whole existing fauna seems to have come to a sudden 
Tiolent end ; at others, the species die out one hy 
one. In the former case Bnddenly, in ihe latter 
progressively, new creatures supplj the place of the 
old. Not only do species change ; ihe very genera 
change^ and change again. Forms of heings, 
strange beings^ heings of uncoutli shape, of mighty 
ferodty and power, of gigantic dimensions, come 
in, run their specific race, propagate their kinds 
generation after generation, — and at length die out 
and disappear ; to be replaced by other spedcB, 
each appruacliing nearer and nearer to familiar 
forms. 

8. Though these early creatures were unparal- 
leled by anything existing now, yet they were 
animalfl of like stmotnre and eocmomy essentially. 
We can determine their analogies and affinities; 
appoint them their proper places in the orderly 
plan of nature, and show how beautifully ihej fill 

clurati n of testacenm species, one with aBother, at one thousand 
tiuitja tliti life of iha individual ? May w© gay six thousand years? 
We are dealijog very liberally with our oppouente. Yet in ex- 
ftmfahig thA Tsrtiotl eridenfiet of tiis wwwtintw of the fossil 
speciM, maiki in found al mmtin liiti^ In ih» ftnni«f 
nimaUtfd; iw And ■ooh eoattioai ind diangM ftohwyooeomd 
I(4VT tinm in the lUdoiMi of bat » Ibw Iraadrnd fcefc of Umm 
h t^ roe ta. " — Db, J. Pn flane, Senpimt «mnI Mogf, (Mi Bd. 
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lubtii860 thmiA. They bad shelLi, crusts, plates, 

bonety honis, tccili, exactly corresponding in struc- 
ture and fonedon to those of looent animals. In 
some cases we find the joong with its milk-teeth 
by the side of its dam with weil-worn grinders. 
The fossil esaement is seen not only diopped, hot 
even in the alimentary canal. Bones bear the 
marks of gnawing teeth that dragged them and 
aaekedihem, and M upon ihem. The loot-prints 
of birds and frogs, of crabs and woinis, are im- 
printed in the soil, like the ^uthfol imprteion of 
a seal.* 

9. Millions oi lorest-trees sprang up, to\Yered 
to heaven^ and fell, to be crnshed into the coal 

strata which make our winter fires. Hundreds 

* "Om «f 4iM luBimM fDranfeiaM [iaAtti«KgM] my be 
nid to Ibrniih a olivoiioiiwtar Ibr itMlf . It oonsiitoof nxty feet 
of siliceous and calcar«oiii d«po«t% each as thin as pasteboMcd, 
and bearing upon their separating surfaces the «(«a» aad MOd- 

veesels of small water-plants in inBnite numbers ; and countleas 
multitudes of minute Bhells, reaembliug Pome species of OUT 
oomuion suail-sht'llf* Thcae layers have been fonnc 1 with evi- 
dent regularity, and to each of them we may reasonably assign 
the term of one seaKou, that it a y* . ii . Now thirty of buch layers 
frequeutly do not exceed ou^a inch lu thickne&e. Let us arem^e 
them at twent^-ftTC. The Mrie^neae of the stratnm is at least 
dsly iBifc; andthw we gain, iot ihoiphQlo of Hiii fovmitioB 
tkn^ figliUHl thciwud yean.**— Da. J. P. Bma, Seriyhtrd tmd 



« 
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of £wt flwanue the ifaadkneoi ef what -mm <moe 

succulent plantb, but pressed together like paper- 
pulp, »nd oonsolidAtod under a weight aheohiteljr 
immeiiflunible. Tet there lemMn the aealeB of their 
titems, the elegant reticulated patterns of their bark, 
the delicate tiaoerj of their lea^ervee, indelibly 
depicted by an unpatented proceeg of "nature- 
printing." And when we examine the record,—^ 
the forms of the leayee, the etrnetnie of the tisgnet, 
we get the same result as before, that the plants 
belonged to aflora which had no species in oonuooon 
with that whieh adorns the modem earth. Very 
gradually, and only after many successions, not of 
individsal geneirationSy but of the cyeks of speeies, 
and even families, did the vegetable creation 
conibrm itself to ours,* 
10. At length the speoies both of plants and 



* " This fact lias now been verified in almoet all parts of th« 
globe, and has led to a conviction that at successive peiiods of 
the past the same area of land and water has been inhabit<^fl by 
species of aninmln and plants as distinct as those which now 
people the aiilipodeej, or which now co-exist in the arctic, tempe- 
rate, and tropical zones. . It appears that from the remotest 
p«iodi them bM hem evtrAoooiiiig in 4f Mwoigiaift iBiai^ 

tp«oi«s hsrinif findnrtd for ft longer, otlMn for • ihorior time ; 
hat Bon* bttving ofw f^qipmnA, tit&r oneo <'^* — 
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aaimab gtew, — not hy alteration of their specific 
chaiactm) bat by replacement of species bj 

species — ^more and more like wliat we hare now 
on the earlihy and finally mevged into, oar present 
flora and fiiuna, about the time when we find the 
first geological traces of mak* 

11. Daring the eoorse of these saeeessiTe cycles 
of organic life, the map of the world has changed 
many times* Up to a late period the ocean washed 
over Mont Blanc and Mount Ararat ; the continent 
of Europe was a wide sea ; then it was a Polynesia, 
then an Archipelago of great islands, then a CSon* 
tiuent much larger than it is now, witli England 
united to it, and the solid land stretching £ur away 
into the Atiantic; — ^then it sank again, and was 
again raised, not all at once, but by several stages, 
each of which has left its coast line, and Its shingle 
beach. All these changes must have been the 
work of vast periods of time* 

^'Exceptbg possibly, bat not certainly, the 
higher parts of some mountains, which at widely 
different epochs have been apheaved, and made to 
devate and ^exce the stratified masses which once 
lay over them, there is scarcely a spot on the 
earth's soi^Mse which has not been many times 
in soccession the bottom of the sea, and a portion 
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of drjr iaxML In the zobs^ohty of caseB, it is ^hown, 
hj ph jsioal ovidenoea af the most decudve kind, 
that eacli of those BucceBsiye conditions was of 
c^tiemaly kiig diixation; a diMtioii wiiioii it 
would be presamptaouB to put into any estimate 
of years or centuries ; for any alteration, of which 
Testiges occur in the aooJogical state and the 
mineral constitution of the earth's present surface, 
furnishes no analogy (with i:egard to the nature 
and continiuaice of causes), liiat approsdieB in 
greatness of character to those changes whose evi- 
dences are discemible in almost any two oontiniioiui 
strata. It is an inevitable inference, unless we are 
disposed to abandon the principles of fair reasouiug, 
that each one of such changes in oigiadc life did 
not talce pluce till after tiie next preceding condi- 
tion of the earth had continued through a dorationi 
compaxed with which six thousand years i^pear 
an inconsiderable fraction of time." * ' 

12. The climate of our atmosphere has mider- 
gooB coneeponding matataons. At one ^e the 
Palms, the TreefemSy the Gycsds of the tropical 
joogles ^Dvnd l^ir congenial lime Iieiet tlie £le- 
phant, the BhinooeroSy and the Tiger roamed OTOr 
England^ nay» dwelt in countless hosts on the 

F 
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northern aliofes of Siberia: then the dimete gra- 
dually cooled to a temperate oonditioii : then it 
became cold, and glaciers and icebergs were its 
ehanMAerifltic ftatoies: finally it became temperate 

again* 

13. The ioebergs and the ^acien were the shipe 
and railways of past epoehs ; they wers freighted 
with their heavy but worthless cargoes of rock- 
bonlders and gfayel, and set out on their long 

voyages and travels, over sea and land, sometimes 
writing their log-books in ineffaceable scratches on 
the rocky tables over which they passed, and at 
length discharging their freights in harbours and ^ 
bays, on inland plains, on mountain sides and 
smnmits, where they remain nnclaimed, free for 
any trader in such commodities, without the cere- 
mony of prodncing the original bill of lading. 

Let the remainder be tohl in the words of one of 
our most eloquent and able geologists, Professor 
Sedgwick* 

The fossils demonstrate the time to have been 
hng^ though we cannot say how long. Thus we 
have gttieiation afler generation of shell-fishy that 
have lived and died on the spots where we find 
them ; very often defnorutra^mg the li^>6e of moiiy 
yeoKB for a &w perpendioilit inches of deposit I 
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In some beds we bave large, cold*blooded reptiles^ 
creatures of long life. In others, we have traces 
of ancient htesto, and enofmons fossil tiees, with 
concentric rings of structure, marking the years of 
growth. Phenomena of this kind are repeated 
again and again ; so that we have ihiee or fear 
distinct systems of deposit, each formed at a dis- 
tinct period of time, and each characterised hj its 
peculiar fessils. Ooeral with the Tertiary masses, 
we have enormous lacustrine deposits; sometimes 
made np of very fine thin lamina, marking slow 
tranquil deposits. Among these laiiiiiiiii, we can 
find sometimes the leaf-sheddings and the insects 
of snocessiye seasons. Among them also we find 
almost motmtain-masses of the Indusicb tubuiatw 
[the cases of I^rifga$M(By^ and other sheddings of 
insects, year after year.- Again, streams of ancient 
lava alternate with some of these lacustrine tertiary 
deposits. « 

" In central France, a great stream of lava caps 
the lacustrine Umestone. At a wbse^pteni period 
the waters have excayated deep valleys, cutting 
down into the lacustrine rock-marble many hun- 
died feetr and, at a newer epoch, anterior to- the 
authentic history of Europe, new craters have 
opened, and fro&h streams of lava have run down 

f2 
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ihe exittbg TaUeja^ Eten in the Tertkry period 

we have tkus a series of demonstrative proofs ol a 
long suoooBsion of phjmil erents, oaoh of wliidi 
required a long lapte of ages for its elaboration. 

" Again, as we pass downwards from the bottom 
Tertiaiy beds to tiie Chalky wa inataatly find new 
types of organic life. The old species, which exist 
in miiiionB of individoaU in the upper bedfi^ dis- 
appear^ and nervr ipedes axe found in die efaalk 
immediately below. This fact indicates a long 
lapae of time. Had tbe chalk and upper bade 
been fonned nmnltaneoefily at the same penod 
[as the supporters of the diluyial theory represent], 
their organic mnaina must bare been more or less 
mixed; but they are iiot. Again, at the base oi 
the Tertiary d^oaits leatang on iba Chalk, wa otoi 
find great masses of conglomeniAa or sUngle, 
made up of chalk-Hints rolled by watt r. These 
separate the Chalk from the overlying beds^ and 
many of the rolled flmts contain certain petrified 
c^aZ^-tossik. Now, every auch £oBsil proves the 
.fi>llowing points 

" 1. There was a time when the organic body was 
alive at the bottom id the sea. 

It was afteorwaids imbedded in Oecmtaoeoiia 
deposit 
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S« It became petiified ; a veiy alow pxooeas. 
'^4. The Chalk was, hy aome change of marine 

currents, washed awajr, or degraded, [t. worn 
away nnd^ ihe atmoflphexe hj tiie weather and 
casualties, a process slow almost beyond descrip- 
tion,] and the solid ilints and ibsails [tkoa detached 
£com their imbeddings], were rolled into shingles. 

" 5, Afterwards, these shingles were coTcred up, 
and bniied under Tertiary deposits. 

In tiiis way of interpretation, a section of ajhw 
perpmdimlar feet indicates a LONa lapse of time, 
and the co-ordinate &ct of the oilire change of 
organic types, between the beds above and those 
below, fidls in with the preoeding inlorence^ and 
shows the lapse of time to lumbeaiTnrLCuraw*'* 

* In Dr. P^e SmiUi's Scripture and Geology^ p. 382, (Ed. 1855.) 
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•* Wlicn tlwftcf ilMlf nmrt be )>roved, thttwkleh cobim BMitttto A* 
vmof «f llw ftct te tiM ymf af tte dNnoulnnn ttik aumwflj and 

ugtally attend su'-h facts; an?! these are called pretnmptiont, and nn( 
pronfi, for thejr eUud instead of the proofs of the Act, ttU the contnuy be 
proved."— GiUBjiT; Law or Etibkscb. 



Such, tiien, is the evidenoe for the macro-chro^ 
noiogy. I hope I have summed it up fairly ; of 
oonne, many detaila I hrnvt been Sarbidden to 
adduce by want of space, but they would liave 
been of the same kind as those brought forward. 
I am not oonscioiis of having in any degree 
cushioned, or concealed, or understated a single 
pcoof which would hare helped the opncliision. 

A mighty array of evidence it certainly is, and 
such as appears at first sight to compel our assent 
to the sequent cUomed for it I must confess that 

I have no sympathy with the reasonings of those, 
however I honour their design^ who can find a 
sufficient cause for these phenomena in the natural 
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opeitttkiiw of ibe Antedihivian OQDtnries, i» in the 
GOxiYiibioii that closed them. 

But is there no other idtemative ? Am I com- 
pdled to accept tike oonehuDoiift dxawn from the 

phenomena thus witnessed unto^ as undeniable 
hctM^ sinoe thej lefmie to be nonaaUj oiraum- 
acribed within the limits of the historic period? 
I verily believe there is another, and a perlbctlj 
iegitlmsle iolntiQib 

My first business is to examine, and, if 1 can, 
to disprove this . testimony* If I can show the 
witness to he liable to enor; if I can addiioe a 
principle which invalidates all liis proofs ; if I can 
•make it undeniably maniieat that, in a case pre- 
dsely parallel, simihur oomdnsions, deduced from 
exactly analoguus pliuuomena, would be notoriously 
£ilse; if I can do this, I think I haye a right to 
demand that the witness be bowed out of conrt, as 
periectly nugatory and worthless in thia cause. 

In tlie fyst plaocy there is noAing heie but 
circumstantial evidence; there is no direct testi- 
inony to the £M3ts soii|^t to he establiahed. Let 
it not seem unfair to make this distinction ; it is 
one of great importance, ^o witness has deposed 
to actual ohserration of the processes aboTe enu- 
merated; no one has appeared in court who 
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deoUies he aetoalty nw tiie living Ftsr^daelyle 

flying about, or heard the winds sighing in the 
tops of the Leg^idod&Mbtck* You will saj, "It is 
tiie Bame thing; m h»Te mn ihe skeleton of iSt» 
(me, and the crushed trunk of the oUier, and 
therefbfe we esce ee erne of tiieir peet ezieienoe ae 
if we had been iheie at Ae time.'* No, it ie not 
the same thing; i^ is not gydte the same thing; 
KOT QUITE. Strong ae is lihe evideneey it ie not 
quite so strong as if you had actually seen the 
living things, and had been conscious of the 
passing of time while yon saw them live. It is 
only by a process of reasoning that you infer they 
Hred at all,* 

• I would venture respectfully to suggest that the following 
acgnment by ICx; Babbage is TitiAted throughout by a coofomidiikg 
of tbA plunoiiMiia obtartrad -w&i the ooooUudoiifl iqfemd from 
tlMm. 

'^Whatytbaa, thaa» ■oQompKfifcw^ wlw Imm nMikA 
tiie UMaic aooonnt of tbo omti^oii to tiiat dimlmilive pariod, 
wbuh iri^ a» it wwa^ but a apan in flie dniatlon of fba eartii.'* 
t wrili i anit fc and lH» hnna iaiindflitly rejected the tutimoi^ 
He tenmit wImh oppoaad to tbdr philokgkal eritidania ? Tha 
yery arguments which Protestants have opposed to the dootdna 
of transubstantiation, would, if their view of the case were 
correct, be equally irresiatible against the Book of Genesis. But 
let us consider what would be the conclusion of any reasonable 
being in a parallel case. Let ub imagine a manuscript written 
three thousand years ago, and professing to be a revelation from 
the Deity, lu ^vkich it was stated that the colour of the paper 
of the very book now in the reader's hands is black, and tiiut 
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TIm pxooeas is flomething like ibis, Hm ifli an 
oljeet in « masa €f atone, which haa a definiie 

form, — the iorm of the bone of a beafit. Tbfi more 
nunntelj yon aBamiiia it, the mm potnta of 
resemblance yon find ; you say, If this is a bone, 
it ought to have ao aad ao^-'HSondyleai acaxa £ox the 
attauhment of muadea in partieiilar apota, a c«nty 
for the reception of marrow, a mark lor the ioaertion 
of tiiA ligameiii^ 7011 lock lot eaeh of theae, and 
find aU in thevevy oonditioiia yoo have preaeribed ; 
it is not only a bone, but a particular hone, the 
dughrhiMie, to inateaee* Qare in the aaiiie block 
of stone is another object : you work it out ; it is 
another bone ; its joint accurately iits the pre- 
oading; it anawera ^nciaely to the tibia of a 
mammal. Other bones at length appear, and you 
haive got a pexfieot akaletoit, no part lednndant, 
none waintbg ; the moat ninnie, iha noat alabo* 
rate, the most delicate portions of the osseous irame 

is whUe. WHli ibftt mMOpbU doubt of own individuid 
faculties which would become the inqiurer into the truth of n 
itotemeBt tM to be deriyed from so high an lit wwaUd 

Mk all those around him, whether to their senses the paper 
appeared to be hfarl', find the ink to be white. If h*^ found the 
senses of oilier individualfi agree with his own, then he would 
undoubtc'Uy prouounce the alleged revelation a forgejj^ and 
those who propounded it to be either deceived or dec^irers." — 
Ninth Bridgewater Treatite, p. 6S. 

f3 
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of a mammal we pfeaent, and ewy one exadly 
oonetpondent to llie lest in sise, in maftiritj, tm 
fik £^acli bone, out of the scores, displajs exactly 
thofld daxaotert, and no oilier, which an anatomial 
would have said beforehand jt ought to ham 
Allowing for the diJOfereuce of species, the akekton, 
when WQiked ont of its matrix, and aet np, ia 
precisely like that of the little beast at whose 
deaih you were actually preaent, whoae bonea yon 
cleaned with ybmr own handa, and mounted for 
your own museum. It would be as reasonable to 
deny that the one ia the akekton of a xeal animal 
aa the other. 

Thus far there is matter of fact — obsenred, wit* 
neaaed £u!t; yon haTe ftmnd in a atone a leal 
skeleton. 

Ton immediately infsr that thia akdeton once 
heldnged to a living animal, that 'hrea&ed, and 

fed, and walked about, exactly as animaJs do now. 
Thia oMKoinaion aeema ao obTiooaand vnavoidabky 

that we naturally conclude it to rest on the same 
foundation aa the tact that the object ia a. skeleton, 
or Aat te wa$ in the atone. But leally it rests on 
a totally different foundation; it is a conclusion 
deduced by a proceaa of leaaoning from certain 
aaanmed piemiaea. 
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• MyiiadB, perhaps 111M0118 of skeletons of aiiimaU 
like this <me have come at diiKerent tunes tmder 
hnman obserration, which have been obvioijBly 
refenible to <sreatiire8 that, within the same sphere 

uf observation, had been alive. No similai skeleton 
has ever come within the range of rocorded obsenr- 
ation that oould be referred to any odier sotuce 
than that of a c^uuiidam living animal. On these 
premises yon build the eondnsian that a skekton 
mnst, at some time or other, have belonged to a 
living animaL And it may seem an impregnable 
position ; bnt yet its validity altogeliher depends on 
the exliauative power of human observation. If I 
could show, to your satis&otion, that a skeleton 
might hare existed ; still more, if I eoold show 
you that a skeleton must have existed ; still more, 
if I could prove that myriads of skekUms, pre- 
cisely like this, must have existed, without ever 
having formed parts of antecedent living bodies ; 
yon would yourself acknowledge that your wdt 
cliisiuii^ were untenable. The uttiioat you could 
affirm, would be^ that possibly^ perhaps jsrobably, 
ibe skeleton yon had found in the atone' had at 
some time belonged to a living animal, but that, 
flo .fiv aa any recognised prendses exists then 
was no certainty about it - . 
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But the premiMB li«Te not been iairlj stated. 
There is more than the rdadon of praoedenee and 

se4j^utmc6 in what we know of the connexion 
iMftweeaakeletonaandUTiiigaiiiiiiab; iheieisthe 
relation of cause and effect. It is* not only that 
univexaaL experience has declared the foci that 
emj skeleloii was onoe part o£ a Hying body; it 
has shown that tlic very structure and nature of 
the akeletoDw^pM the living^ body. The skeleton, 
in eyery part, displays a legaid ftr the adyantagw 
of the living animal; it is built expressly for it; 
by itself it ie nothing— machine without any 
object ; its joints, its cavities, ihi apuplijacs, its 
proeea se s , ail have special lefetence to tiasoea and 
ecgans which an not heve noW| but which beloiiig 
to the living body. 

And then ea^wdenoe has shown Uutt the skeleton 
is made in a piuiicular manner. The bone is 
deposited^ atom by atom, in living organic cells, 
which aia foioned by living Uood, which impliea a 
living animal. The iiucroscupic texture of your 
Btone-girt skeleton doea not diSu from that of the 
skelet»n which you deaned flcom the mnsdes with 
your, own hands; and therefore you infer that it 
waa oonatmcted in the aame way, namely, hj the 
blood of a living body. 
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Weill I come back, notwithatanding^ to mj 
jpoeition, — ituA your right to afirm this mnBt 
altogether depend on the exhaustive power of that 
experience on whieh 70a build. And it will be 
OTerthiown, if I can show that skeletons have been 
made in some other way than bj the ageiicj of 
living blood. 

Can I do this? I think I can. At least I 
think I ism show enough greatly to diminiab, if 
not altogether to deetroj, the confidence with 
which you inferred the existence of vast periods of 
past time from geological phenomena. I can 
adduce a principle, having the universality (within 
its proper aphere) of LAW, hitherto unreoognised, 
whose tenden<rjr is to invalidate the teatimony of 
your witness. 
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"A little philosophy inclineth aman'g niad to atheUm; but depth in 
philosophy brmfretb men's minds abnut to religion ; for while the mind of 
man looketh upon second causes scattered, it may sometimes rest in them, 
•Bdfona ftrth«r; tetwlM it MhoUfth tteitebi oosfedMMw 
aad liiikad tot«tt«r» iinraat naeda fly to PravMeMo and I>«I^.''<^Baco«. 

" ' What was the opinion of Pythagoras concerning wildfowlt' 
• TBat flw ooHl «f our graoMm Bl^t biflsr ildWMt ft Hf4.* 
' What thinkest thou ofliif oftnlQiir' 
< I tUaknoUy of thoooBl, ndUi MwlM»e«l?o]ito opin i n "■ 

SHAV^srzAaa. 

Aa without flome common groimd it is impoasibk 
to leason, I shall take for gianted the two foUow> 

ing principles : — 

I. The creation of MA-rri^ 
II. The FBESifirrENCB of specieb. 

I. If any geologist take the position of the 

necessary eternity of matter, dispensing with a 
Oeator, on the old ground^ eae wSkih nikU ^ — 
I do not argue with him. I assume that at some 

period or other in past eternity there existed nothing 
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Ill 



bat the EtemAl God, and that He called l^e uni- 

reme into being out of nothing. 

II. I demand also, in opposition to the deve- 
lopment hypotheBifly the perpetuity of specific 
characters, from the moment when the respective 
creatores were called into beings till the7 cease to 
be. I asBiime that each oxganism wliicb the Crea- 
tor educed was stamped with an indelible specific 
character, which made it what it was, and distin- 
guished it from everything else, however near or 
like. I assume that such character has beeu, and 
is, indelible and immutable; that the characters 
which distinguish species from spticies now, were 
as definite at the first instant of their creation as 
now, and are as distinct now as Ikey were then. 
If anjr choose to maintain, as many do, that species 
were gradnallj brought to their present maturity 
from humbler forms, — whether by the force of 
appetency in individuals, ox by progressive de^ c- 
lopment in generations — he is welcome to his 
hypothesis, but I have nothing to do with it. 
These pages will not touch him, 

I beUeve, however, there is a large prepopderanoe 
of the men of science,* at least in this country, 

* Dr. Pye Smith calk the hypothesis of progreasive develop- 
meut " the crude impertinence of a few foreign sophistti," — and 
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who will be at one with me here. They acknow-' 
ledge the almighty,;^ of God, «• the energy which 
produced being ; and they maintam that the spe- 
cific character which He then atamped on hie 
oKganic creation xenudna unchangeable. 

haitefceiMalMl^ ''ihKtall tlwgimit geologiito npudkte gaeh 

hood^^-Seripkm tmd CMcffg, (Mi Bid.) 4SD. to «ho 
PioliMMr OwMi in "B«p. Brit. Amoo." 18iS; Ttoimor Mf- 

wiok, in ''Discourse on Stud, of Camb. ;** Professor WhewitU, 
in "Hist, of IndiMkiveSdffiMtr iMewor AoM, in "Aoa 
World;** Iec 
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The 0011IB6 of natiixe is a ciicle* I do not mean 

the plan of nature ; I am not speaking of a circular 
anaogement of species, genera, families, and classes, 
as maintained by MaeLeay, Swainson, and othera. 
Their theories may be true, or they may be false ; 
I decide nothing ooncenung them ; I am not al- 
luding to any plan of nature, bat to its oovrse, 
cursus, — ^the way in which it runs on. This is a 
cirele. . 

Here is in my garden a scarlet runner. It is 
a slender twining stem some three feet long, beset 
with leaves, with a growing bud at one end, and 
with the other inserted in the earth. \\ hat wao 
it a month ago ? A tiny shoot protruding from 
between two ^ick fleshy leaves scarcely raised 
above the ground. A month before that? The 
thick fleshy leaves weie two oval cotyledons, dosely 
appressed face to face, with the minute plumule 
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between them, the whole endoied in «a nnbroken, 

tigiiiiy-fitting, spotted, leathery coat. It was a 
bean, a seed* 




rt The ripe beati, showing the hilum at * ; 

b. The same bean, with one ootvledoii removed, to show tlie plomuki 
e. A tliiiilw bean, twentv-firariuran alter plantUif. 
4f. The aame, on the sixth day afterplnHtaifr 
«. The same, on the twelfth day. 
/. The Mine, on the fonxteentli day. 

N.B . From b, c, d, «, tfett front eotykdoA liM bMii cut avaf t to •how the 
pro^M of the plumule. 
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Was thk the commencement of its existence ? 
0 no I Six months earlier still it was snnglj lying, 
idih several others like itself, in a green fleshy pod, 
to the interior of which it was organically attached. 
A month before tliat» this same pod with its con- 
tents was the centre of a scarlet butterfly-like 
flower, the bottom of its pistil, within which, if 
yon had split it open, yon would have diseemed 
die tiny beans, whose history we are tracing back- 
waids, eadi imbedded in the soft green tissne, but 
no bigger than the eye of a cambric needle. 

But where was this flower ? It was one of many 
that glowed on my garden wall all through last 
summer; each cluster springing as a bud from a 
slender twining stem, which was the exact counter- 
part of that with which we commenced this little 
life-history» 

And this earlier stem, — ^what of it? It too had 
been a shoot, a pair of cotyledons with a plumule, 
a seed, an integral part of a .carpel, which was 
a part of an earlier flower, ihat expanded from an 
earlier bud, that grew out of an earlier stem, tliat 
had been a still earlier seed, that had been — 
and backward, ad n^Uum, for aught lliat I can 
perceive. 

The course, then, of a scarlet runner is a dide. 
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without begiuning or end : — that is, I uieaii, with- 

out a natural} a noxmal b^^inning or end. For at 

wliat point of its liktoiy can you pat your ftiger, 

and saj, " Here is the commencement of this oi^- ^ 

nisiii, belbre whklk tbeie is a blank ; here it b^gan 

to exist?" There is no such point ; no stage which 

does not look back to a previous stage, on wliich 

M» stage is inevitably and absolutely dependent* 

To some of my readers this may be rendered 
more clear by the aooompanying diagnun : — 




See that magni^nt tuft of Lady-fern on yonder 
bank^ arching its excjulsitely cut fronds so elegantly 



« 

i 
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on every nde. A fSsw yeani ago ibis ample crown 

was but a single small frond, which you would 
I probably not bare leoogniaad as that of a Lady- 

lem. Somewbat earlier tban tbki the plant waa 

a minute flat green expansion (jprctliallm), of no 

« 

definite outline, yaiymncb like a Liyerwort Tbis 

had been previously a three-sided spore lying on 
the damp eaitb» whither it bad been jerked by the 
raptnre of a capsule (theca). Fordiis fs^e, ihoti^ 
80 small as to be visible only by microscopic aid, 
bad a previona hiatoxy, wbicb may be traced witb- 
oat difficulty* It waa generated widi bnndreda 
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more, in one of many capsules, which were crowded 
together, beneath the oval bit of membrane, that 
coTCred one of the brown spots {wr%)f which were 
developed in the under surface of the fronds of an 
earlier Ladj-fenu That earlier individual had in 
tnm passed through the same stages of sporal 
6:ond, prothallus, spore, theca, sorus, frond, prothal- 
liiSf spore» theca, soros, firond, prothaUns^ &c. — ad 

This sounding-winged Hawkmoth, which like 
a gigantic bee is bmszing around the jasmine in 
the deepening twilight, hovering ever and anon to 
probe the starry flowers that make the evening air 
almost palpable with fragrance, — this moth, what 
" story of a life " cau he tell ? Nearly a year of 
eadstence he has spent as a helpless, almost motion-* 
less pupa, bnried in the soft earth, from whence he 
has emerged but this evening. About a twelve- 
month ago he was a great fiat green caterpiUar 
with an arching horn over his rump, working ever 
harder and harder at devouring poplar leaves, and 
growing ever fatter and fiitter. Bnt before that he 
had one day burst forth a little wriggling worm, 
from a globular egg glued to a leaf. Whence came . 
the egg? It was developed within the ovary of 
a parent Hawkmoth, whose history is but an end- 
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less rotation of the same stag^^ — ^pupa, kryay egg, 
moth, pupa, lams ^* ^* 




Behold this spectmen ofJPhmidartaf a afarab-like 

zoophyte, comprising witihm its populous branches 
some twenty tlionsand polypes. Every individual 
cell, now inhabited by its tentaded Hydra, has in 
its turn budded out from a branch, which was 
itself bat a lateral process from the central axis. 
And this was bat llie prolongation of what was at 
first a single cell, shooting up from a creeping 
root-throad, A little earlier than this, there was 
neither cell nor root-thread, bat the organism 
existed in the form of a ^ianule, a minute soft- 
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bodied, pear-shaped worm, covered with cilia, that 
eiawled alowlj oyer the stones and sea-wieedB. 
Wlience came it? A few hours before, it had 
emerged from the mouth of a vase-like cell, one of 
ihe ovarian capsules, which stodded the stem of an 
old weU-pcopled PiiimLilaria-shrub, and which had 
been gradually developed from its substance hy a 
process analogous to budding. And then if we 
follow the history of this earlier shrub backward, 
it will ovlj lead us through exactly correspondent 
stages, primal cell, planule, ovarian capsule, stem, 
and so on interminably. 
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Once moie. The cow that peaceMlj nunmates 

under the grateful shadow of yonder spreading 

beecb> wa8» a year or two ago, a gamesome heifer 

with "budding horns. The year "before, she was a 

bleating calf, which again had been a breathieas 

tbetns wrapped up iu the -womb of its mother. 

Earlier still it had been an unformed embryo ; and 

yet earlier, an embryonic veaicle, a microsoopieally 

minute ceQ, formed out of one of the compbn^t - 

cells of a still earlier structure, — the germinal 

< • • • 

Tesicle of a fecundated ovum* But this OYum, 
which is the remotest point to which we can trace 
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tibe histoiy <>f our oow as an individiuly was, htSm 

it assumed a distinct indiyidoality, an uudiatin- 
gniahable Gonstitiieiit of a Ti8e[ia,^the <y?ai7»^of 
another oow, an eaaeptial part of her stnietim, a 
portion of the tissues of her body, to be traced 
lMd^therefoie,tii]OiighaU the 8tag«0 which I have 
enumerated above, to the tissues of another parent 
cow, thence to those of a former, and ao on, through 
a Tista of leeeding oowa^ as long as 70U diooae to 
follow it. 

This, then, is the ocder <tf all tncgiuiic nataxe. 
When onoe we aie in. any portion of the eonree, we 

find ourselves running in a circular groove, as end- 
less as the course of a blind horse in a mill. It is 
eyident that there is no one point in the history of 
anj single creature, which is a legitimate beginning 
of eodstence. And this is not the law of some 
particular species, but of all : it pervades all classes 
<^ animalSi all dasaes of plants, horn, the qoeenlj 
palm down to the protoeocens, firom the monad np 
to man : the life of every organic being is whirling 
in a oeaseiesB dide, to which one knows not how 
to assign any commencement, — I will not say any 
certain or even probable, but any jpossibhj com- 
mencement Hie cow is as inevitable a sequence 
• of the embryo, as the embryo is of the cow. 
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Looking only at aaiiure^ or looking at it onlj with 
the Mght8 of ezpefience and temm, I bm not how 
it is possible to avoid one of these two theories, the 
deTelopment of all orgaiuc exiatence out of gaaeons 
elements, or the ^mdty of matter in its present 

Gieationy howeTor^ aoWea the dilemnuh I have, 

in mj postulates, begged the £M)t of oration, and 
I shall not, therefore, attempt to prove it. Creation, 
the sorereign fiat of Almighty Power, gives ns the 
commencing point, wLicli avc in vain seek in nature. 
But what is creation? It ia ^ mtddm hwrMtmg 
^ info a eirpU, Since iliere is no one stage in the 
course of existence, which more than any other 
aflfoida anatozid eoBunencsing point» whatever stage 
is selected by the arbitrary will of God, mnst be 
an nn-natural, or rather a preter-natiural, commenc- 
ing point. 

The life-history of every organism commenced 
at some point or other of its circular courser It 
was created, called into being, in some definite 
Mtage. Possiblji various creatures differed in this 
xespect; perhaps some began eastttnee m one stage 
of development, some in aiMher; but eveiy sepsr 
rate organism had a distinct point at which it began 
to Uve. Before that point theie was nothing;; thia' 

g2 
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particQlar organism had till tben no existence ; its i 
history presents an absolute blank ; %t was not. 

But the whole organisation of the creature thus ^ 
newly called into existence, looks back to the 
course of an endless circle in the past. Its whole 
stmctnie displays a series of deyelopments, which 
^ distinctly witness to former conditions as do 
those which are piesented in the cow, the bntterfly, 
and the fern, of the present day. Bnt what former 
conditions? The conditions thus witnessed unto, 
as being neoessarUy implied in the present oii^ani* 
sation, were non-existent ; the history was a perfect 
blank till the moment of creation. The past con- - 4 
ditions or stages of existmce in question, can indeed 
be as triumphantly interred by legitimate deduction [ 
from the present, as can those of onr cow or but- 
terfly : they rest on lihe very same evidences ; they { 
are identically the same in every respect, except in 
this one, ^t they were unreal. They exist only 
in their results ; they are effects which never had 
causes. 

■ 

Peihapfi it may help to clear my argument if I i 

divide the past developments of organic life, which 
are neoessaiily, or at least legitimately, inlerriUe 
hem. piesent phenomena, into two categories, sepa- 
rated by the violent act of creation. Those unreal 
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developiueiits whose apparent resulto are seen in 
the oig^uuam at the moment of its creatum, I iRrill 
call prochmmcy because time was not au elemen^ 
in tkem ; wiiile those which haire subeiated sino^ 
creatiott) and which have had aetnal esdatence, I 
will dibtiuguisk aa diac/iramCf sui occurring during 
time. 

Now, again I repeat, there ia no imaginable 
ditlereuce to sense between the prochronic and the 
diachronic developinent. EYex78;^;iiment by which 
the physiologist can prove to demonstration tliat 
yonder cow was once a foetus in the uterus of its 
dam, will apply with esEactiy the same power to 
show that the newly created cow was an embryo, 
soi&e yeais before its creation. 

Look again at the diagram by which I have 
represented the life-history of this animal. The 
only mode in which it can b^gin is by a sodden 
sovereign act of power, an irmption into ihe ctrde. 
You may choose where the irruption shall occur ; 
there mnst be a boxsting^in at some point. Suppose 
it is at.'' call';" or suppose it is at "emir, vesicle. " 
Put a wafer at the point you choose, say the latter. 
This then is ihe real, actual commencement of a 
cLrcJe, to be henceforth ceaseless. But the embry - 
onic Teaicle necessarily implies a germinal vesicle, 
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and tliia necessitates an oYom, and the oymn neoes- 
sitajteB tti mwxj^ aad the ortxy neeeintatM an 

^ntire animal, — and thi\s we have got a quarter 
round the circle mi back development; we are 
inesistiUy earned along lha inoehfonie 8tagai»«-«- 
the stages of existence which were before existence 
commenced, — aa if thej had been diachronioi 
actoallj oecnnmg within our penonal experience. 

If I know, as a historic faci^ that the circle was 
commenoed where I have prat my wafer, I may 
begin it there ; bnt liiere is, aad om be, nothing 
in the ^hemoiena to indicate a commencement 
there, any mote than anywhflie else, or, indeed, 
anywhere at all. The commencement, as a fact, I 
must learn ixom testimony; I have no means what- 
ever of inioEring it fiooin phenomena* 

Permit me, theiefoie, to i<epeat, as having been 
proved, these two proposiiiona : — 

All OKGANic nature mov£s in a circle* 

ObSATIOH n A TIOLBHT IBIOFriOX UTTO THS 
CIBCLE OF SATURB. 
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PABALLELS AND FRECfiDBNTa 

{Planta.) 

WlMn wart whm I M iiw flmadMlmu of tlM esHit Mnt^tf 
- thonluttiiiidniluidtaf.'WovxnvULi. 



SiNCfB «veiy orgajiism, ooiuiidermg it, lihitmglumt 
its generadona, as an onit^ has been created| or 
mode to oommence ezi8t6&oe» it is manifest that it 
was created or made to commence existence at 
some moment of time. . I will ask some kind 
geological reader to imagine that moment, and to 
accompany me in an ideal tour of inspection among 
the ereatmeB, taking np each for examination at 
^ instant tiiat it has lieen called into existence. 
Do not be alarmed 1 X am not about to assume that 
the moment in question waa six thousand yeais 
ago, and no more ; I will not rule ^e actual date 
at all ; yoUj mj geological friend, shall settle the 
ducmolog^jnst as you please, or, if yon like it 
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better, we will leave the clironological date out of 

the inquiry, as an element not relevant to it. It 

may have been six bundled years ago, or eix 

thousand, or sixty times six millions ; let it for the ^ 

present xemain an indeterminate quantity* Only 

please to remember that the date was a reality, | 

whether wc can hx it or not ; it was as precise a 

moment aa the moment in which I write this word. 

Well then, like two of those "morning stars" 
who, when the foundations were £astened|'' 

shouted for joy," we will, in imagination, take 

our stand on this round world at exactly 

minntes past o'clock, on the morning of , the 

^th of ^ in the year b.c. » The noble ^ 

m 

Tree-fern before us [AUophiia aculeaia) has this 
instant been called into being by the oreatang Toioe 
of God, Here it stands, lifting up its columnar 
stem, and spreading its minutely Netted fronds all 
around, in a vaulted canopy above cur beads, 
through the filagree work of whose expanse the j 
sonbeams play in a soft green radiance. It has 
this instant been created* ' 
But I wiU suppose, further, that we Lave the ^ 
power to call into our ootmoil some experienced | 
botanist ; who is not acquainted, as we are, with the { 
fact of this just recent creation, and whom we will 
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ask to give us his opinion on the age of this 

i beantiful plant. 

The BotaiLiiit, — " You wish to ascertain the age 

^ of this AUophUa. I know of no data by whidi 

this can 1)6 determined whh pxecision, but I can 
indicate it approximately. Let U6 take it in order. 
The most leoent development is the growing point 
in the centre of the arching crown of leaves. 
Around this you would see, if your eyes were 
above the plane, dose ring-like bodies, or, perhaps, 

more like bnuil-sliells, protruding from the growing 
bud ; then young leaves, partially opened in various 
degrees, but coiled up scroll-wise at their tips, and 

^ around these the elegant fretted fronds, which 

expand broadly oatwards ia a radiating manner, 
and^areh downwards. 

• Now eveiy one of these broad fronds was at 

first a compactly coiled ring; but it has, in the 
oonrse of development^ uncoiled itself, growing at 
tha same time £rom its extremity, and from the 
extcemity of each of its formerly wrapped-<up 
pinnye and pinnules, until at length it has attained 

)^ the expanse yon behold. This proooss has cer- 

tainly occupied several days. 

But let u^ look farther. The outermost fronds 
that eompose tiiia excpiisite cupola, you see, are 
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newrly mJud; iodeed^ the extreme oatannoet aie 
qtdte naked, 'being stripped of iheir verdant bononTS, 

their pimiffi and pinnules, and left mere dry and 
sapless sticks, — tbe long and taper midribe of 
what were once p^een fronds, as gracefiil as thoee 
that now aimnoant them. Some of them, you 
see, aie hanging downward, almost detidied 
from the stem, and ready to drop at the first 
breath of wind. Now remember, each of these 
brown nnsightl j stieks was once a frond, th&l had 
passed througli all the steps of uncoiling from its 
circinate condition. This whole process has cer- 
tainly occupied several months. 

Look, now, below these withered midribs, 
lifting up the most drooping of them. The stem 
iri marked with great oval scars ; and see, this old 
frond-rib hacr come (>ff in my hand, leaving just 
such a scar, and adding one more to tiie nmnlier 
that were there before. And look down the stem ; 
it is stadded all over with these oval soars. There 
are a hundred and fifty at least; but I cannot 
count them nearly aU, for towards the lower part 
they become more undefined, and the growth of 
the stem has thrown them frirther apart; and 
besides, there is, as you observe, a matted mass of 
tanked rpotiets, like tarred twine, which, springing 
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from between the lower tcaws increaacB downwards, 

till the whole inferior extremitj of the stem is 
eneaaed in the dank and reeking inaaa* 
''Ton can hare no donbt that every one of 

these Bears indicates where a leal hm grown, where 
it iuMS wayed ha time, and whence, afiter death and 
decay, it at length sloughed away. The form of 
the uppeimoBty which ase not distorted by age, 
agrees exactly wiih the OQj^e of the bulging base 
of the candelabrum-like frond ; the arrangement of 
the flcan is that of the £ronda ; and yon may notice 
in every sear marks wbefe fhe borseshoe-sliaped 
plates of woody fibre liave been broken off, which 
once passed into the intenor of the stem from the 
midrib of the frond. 

Xhese scars, then, axe ocular demonstrations of 
former fironds ; we may no more donbt that fronds 
were once growing from these spots, than wc ma} 
that the green and leafy arches were onoe coiled 
np in a ciranate vernation. They are the record 
of the past history ot this organism, and they 
evidently reach far back into time. The periodic 
ratio of development of new fronds may be, perhaps, 
roughly estimated at six iu the course of a year. 
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as luauy withering midribs, aud about a hundred 
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and £fij leaf-scam that we can count with ease, 
not reckoning bucIi as ate indistinct, wa sucli as 
are concealed beneath the tangled drap^'of rooto. 




uAv-MAmt OF wtm-mvu 



I have no hesitation, then, in piononnoing this 
plant to he thirty yean old ; it is probably much 
older, bat it is, at least, as old as this.** 
Such is the xeport of our botanical adyiser ; sadi 

}s his arguihent; and we cannot but admit that it 



is invulnerable ; his oondnsian is inevitable, but 
for one Uctj wbich lie is not aware of. There is 

one objection, iiowever, to which it ib open —a fatal 
one ; you and I know that the Tree-fern is not five 
minutes old, it was created hut this moment. 

Here is another act of creation. It may be the 
same day as that of the Tree-fern, or one as remote 
as you please from it, before or after. A few 
moments ago tiiis was a grea^ mass of rough, naked 
limestone, but hy creative energy it has been sud- 
denly clothed with a luxuriant mantle of 8ela<jin< lla. 
How exquisitely beautiful the aggregation of flat- 
tened branching stems, studded with their tiny 
imbricated leaflets of tender green, bloomed with 
blue ! and how thick and sofib the carpet ihat thus 
conceals the angles and points and crevices of 
the unsightly stone I Broad as is this expanse of 
verduw, covering many squaj» yards without a 
flaw, and rooted as it is at ten thousand points of 
its dseeping stem, we shall yet find that it is one 
unbroken structure. Our friend the botanist would 
infer unhesitatingly that every part of this wide- 
spread ramification has originally proceeded ftom 
one central bhoot, and that several yeai's' growth 
must have concuixed to fimn this compact mass. 

Yet w know that such an inference would be 
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ftise. The plant has lieeii this ingtant caUed into 

heing. 

On the anminit of this voimded hill h a Tery 
di^rent plant from the last. Beanttfnl it also is, 

but grandeur and majestj are itd leading attributes. 
It is » dense and maanve dmnp of the Tolda 
Bamboo. IIow noble these straight-jointed stems, 
cjlinders of polished green, shooting their points 
right upwaida, and towering to a height of eighty 
feet ! The numerous panicles of tufty blossom are 
giacefnllj bending horn the aommits, and £rom the 
tip of eTery hraneh, nodding in the hfeeae. Theie 
are scores of the tall stems, as straight as an anrow, 
beset at eveij joint with diverging hoxiaontal 
branches, crossing and recrossing in inextricable 
confusion* And see, amidst the crowd, there are 
others as thick and tall, hat withont a single side- 
shoot, clothed, however, to atone for the deficiency, 
in swaddling-clothes peculiarly their own. 

These swathed stems axe infiuit shoots, — vigor- 
ous and promising children, indeed; these brown 
triangular sheaths, covered with down, aie the 
clothing of infancy ; they increase in number, and 
are closer together towards the summit of the 
shoot, where the growing point is rapidfy extending. 
When the stems have attained their full height, 
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theae ahealiha will Ml off, the poHshed shafts will 
stand xeresled in iStut^ glossy Iteanty, and the 

lateral pointed branches will at once start forth 
fix»n maty joint, and peroe hofiiontaUj thiough 
the dense tangled bush. 

Now these joung shoots do not bear testinic»iy 
to so great an age as yon would snppose. The 
whole seventy feet of their altitude have been at- 
tained within thirty days 1 £ttt then their maadTe 
siae and vigonr indieale a mature age in the ehunp. 
. For all the hundied stems that are crowded 
together in this dense Bamboo-clmnp are of * 
ganically united ; they are parts of one and the 
same plant, the root-stock of which has been 
creeping to and fio year after year, sending np in 
constant succession its arrowy stems, until it has 
attained the present magnifioence. Many years 
mnst haye elapsed between the present condition 
of the grove, and that of the slender blade that 
shot up from the tiny seed in this spot 

Yes, so you may think. But it is not so, for 
the great Bamboo-clump has been created in its 
pride and glory this very hour 1 

Yonder is a considerable area of land covered 
with the green blades of young whieat, and yeiy 
healthy and strong it looks. No, it is Coach-grass! 
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The whole green sward which we ^^ee is a single 
pli^t; the cieepmg stem of which has sgiseui its 
rauiiiications in all directions beneatli the surface 
of the soil ; and still the long succulent shoots are 
extending in every duection, as shewn by the green 
leaf-blades. This is a rapidly growing plant, it is 
true ; jet still there must be an accumulated growth 
of many months here, if not years I Ko, it was 
created this morning. 

Gontiasting with this humble gcass, observe that 
Inxuriant Scrcwpine. See its singular crown of 
fqliage at the summit of its ec[uaiiy singular stem. 
Its great prickle-edged stiff leaves grow in long 
diagonal rows, each sheathing its successor, and 
alternating with those of the next row. How rich 
and firagraat an odomr is diffbsed from its crowded 
blossoms 1 

Every one of those sword-like leaves is^ of oouise, 
the record of a period of time. A tree of this sise 

makes a "screw," or impcifect spire, of leaves in 
about three yeaisi and there are about sixteen 
pairs of leaves in each screw, which will give us 
nearly eleven leaves for the development of each 
season* Now,^ on the tnmk^ there axe numerous 
waved lines quite covering its surface, whicli are 
the traces of old leaves that have in succession 
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been produced and decayed away ; — the trunk is, 
in &ct» composed of these leaf-bases. By coanting 

these, we may obtain then an approximate notion 
of the age of this plant ;^aa aq^oaemato notion 
only, because in its young stages tiie development 
of leaves, probably took place more rapidly than it 
does now» There aie ihen on this trunk about one 
hundred and fifty horizontal rows of scars, and each 
row numbers four leaf-bases, so that the trunk is 
inscribed with an autographic record 6f six hundred 
leaves. If then we reckon eleven leaves as the 
produce of a single season, and add the four screws 
-which are still flourishing, we shall obtain a result 
of about fifty-five years as the age of this Pandanm, 
This, for the reason just assigned, would probably 
be oonsideTably too much; perhaps, forty years 
would be nearer the truth. 

There are, howevef , other ^arka of age here, 
though they are less definite. The great hardness 
of the surface- wood, which we perceive on trying 
to indent it, is an indication of age, as it is pro- 
duccd by the successive bundles of woody bbre, 
which, year after year, have passed down &om eadi 
lei\f, curving, in their descent, towards the cir^* 
cumference of the stem, and, therefore, constantly 
augmenting the density of the outer portions. 
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Another yery coriooB piodf of age is Men in the 
number of aeriel foots which descend from Tsnoos 

points of the trunk towards the soil, You would 
at first be mdined to think them posts^ which a 
carpenter had set to " shore up " the tree, as props 
to prevent its being blown down. And truly this 
is thm pnipose ; bat they axe nstnnl adjxmetSy not 
artificiaL These thick rods, some of which have 
not jet reached the gronnd, have been ^ot forth 
in torn from thestem, in order to affinrd it additional 
support in the loose sandy soiL And mark, hj the 
waj/a beautiful contriTance here. Because the 
growing tender extremity of the root has to pass 
through the sun-parched air in its progress towards 
the earth, there is a curious exfoliation of its 
extremity, forming a sort of cup, which, collecting 
the scauly dews, retains sufficient moisture for the 
refreshment of the spongy roodet Now, I say, 
these supporting roots, since they must have origi- 
nated from the trunk, after the latter had attained 
a considerable height, afe so many evidences — ^and 
cumulative evidences — of age, though their testi- 
mony cannot be so well made to .bear on a known 
period as that of the leaf-bases. 

Should we not then be amply warranted in 
asserting this Serew-pine to be many years old^ if 
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we wexe not lUBsiured that, as a &cty it hM^ been 
this instent created? 




HOOTS or miAKTSA* 



A phenomenon analogous to that which we ha^e 
just observed is presented by yonder Pashiuba 
Pakn (Iriartea exarhusaj. Its straight arrowy stem 
has shot up to tfie height cS fifty feet, like a slender 
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iron Qoluma. On the summit there m the usual 
divergent crown of leaves that diatingiiialiea this 
most graceful and queenly tribe ; and at tlie foot, 
a tali open cone of roots^ strangely supporting the 
column on itg apex. 

"But what most striken attention in this tree^ 
and lenders it so peculiar^ is, that the roots are 
almost entirely above ground. They spring out 
from the stem, ectch one at a hiyk&r ^oint tJian tha 
Uui^ and extend diagonally downwards till they 
approach the ground, when they often divide into 
mauy rootlets, each of which secures itself in the 
jsoiL As fresh ones spring out from the Bi&aiy tkoae 
below hecotm rotten and die off; and it is not an 
uncommon thing to see a lof^ tree supported 
entirely by three or four roots, so that a person 
may walk erect beneath them, or stand with a tree 
seventy feet high growing immediately over his 
head." 

In the forests where these trees grow, numbers 
of young plants of every age may he seen, all 
miniature copies of their parents, except that Lliey 
seldom possess more than three legs, which gives 
them a strange and almost ludicrous appearance."* 
This tall Pashiuba before us, hovvever, is isup- 
* WaUnoo's "F^t of Amiwoii,'* p. 85. 
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ported on several scores of roots, in varions stages 
of development, some descending through the air, 
some already fixed in the soil. As the presence of 
these, moreoveT, implies the decay and disappear- 
ance of earlier ones, their number and height may 
be accepted as a fair testimony to the- age of tbe 
tree ; independent of what we might have deduced 
from tbe trunk and other sonxces. (My reader will 
bear in mind, that, tbrongbont tills chapter, I am 
supposing that we have the opportunity of seeing 
each organism at the moment following that of its 
creation.) The Iriartea before ns, then, notwith- 
standing its marks of maturity, is but — ^a new-bom 
infant, 1 was abont to say, rather — a new-made 
adult. 

Another and more massiTe Palm appears^ where 
a moment there was nothing bnt smooth ground 
and empty air. Tt is the Sugar Palm (Sagu&rua 
mcckarifsr)^ remarkable in its appearance for the 
swathes of what looks to be sacltcloth of hair, in 
which its stem is enveloped. Each of its great 
pinnate leaves forms with tbe dilated base of its 
midrib a broad sheath, which springs out of a 
loose fold of this coarse cloth that is wrapped 
aioond it. And not only the bases of the still 
flourishing leaves are swathed in this natural textile 
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&briq, but ihe dead «ad dry leof^MUM of tbe Ibnner 

leaves, which may be traced all down the stem. 
Bat let m look At this stnnge olotk ; what ia it? 
It IS composed of the exterior fibres of the leaf- 
bases themselves, which in process of growth have 
partially separated theqiselyeSy and from whkh the 
parenchyma and the lamina hare decayed away. 
The appearance of a woven fabric is deceptive; 
there is no interlacing ; bat its semblanee ia pro- 
duced by the fibres lying in layers one over the 
other, and by some of them haying a dixeetion at 
right angles to the others. Originally all the fibree 
were parallel and longitudinal, but as they have 
been, in the growth of the leaf, palled oat laterally, 
the main fibres, which are indefinitely divisible, 
have adhered to each other at various parts, and 
the resalt has been that innnmerable constitoent 
fibrillse have been stretched across from fibre to 
fibre. 

Every sqoaie inch, then^ of tfiis sackcloth tells 

of the lapse of time; these horse-hair-like iibres 
were once green and vascolar, enclosing a soft 
pulp ; in short, they were • part of a verdant leaf ; 
the reduction of each congeries of veins to this 
Qonditiott was a work of time, and this has been 
e£Eected by many leaf-basea in succession. ; 
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As eaEuninatkm of Hob gcmuiti^ as it 10 caUed, 

does not indeed help us to identify the actual 
interval lapsed in the history of the plant; hut we 
tnay^amye at thia froA other oonndemtioiia. The 

great sheathing haaes themselves remain in num- 
> hers attached to the upper portion of theatein, though 
the greater portion of the midrib with the pinnse has 
decayed and Mien ; and in the lower part, where 
even 

sears are left, marking off the stipe into horizontal 
rittga, which aie not kaa condiiinTelj certain cri- 
deuces of Ihe fonner esdstenoe of omilar iMses, and 
therefore, still earlier, of leaves* 

The Sugar Pahn derclopes and matues on an 
average six leaves every year.* On counting the 
dry leaf-bases, and the scars, 1 find on this trunks 
a hnndied and twenty : liesides which there axe 
about a dozen expanded leaves, and two visible, 
which are not i^ftfrMffd, A hundred and thirty- 
fbiur leaves then have kit proofii of their existence 
here; which, divided by six, gives about twenty- 
two yeara as the 1^ of this Palm. Thisistiieage 
of this tree, however, since it began to form a stem; 
but several years of in&ncy must be added to the 
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sum, dinring which its fronds 8pnmg in saooesfdon 

from the surface of the soil. 

Look at tfaift Areoa* Bj-and-bj it will grow to 
the loftiest stature attained by any of its tribe, and 
its noble crown of leaves will wave on tlie summit 
of a slender pillar a handled and fifty feet in 
height. But at present it has no stem at all ; the 
widely arching leaves diverge from a central point 
which is below tiie siir&oe of ihe soil. Here, then, 
are no dead leaf-bases ; here are no old historical 
flcan : — ^haye we any eyid^Doe of past time here? 
Yes, surely. See this fidly developed leaf. It is 
composed oi a »tout midrib, along the two opposite 
edges of which grow, like ihe beards of a feather, 
narrow sword-like leaflets, separated from each 
other by intervals of about two inches. Bat this 
pnmate condition,^which is so inseparable from 
the developed leaf of a great division of the Palm 
tribe, that our idea of a palm*leaf inmost always is 
that of an enormous ^their,— -is by no means the 
original state. Observe this young leaf which is 
not yet thoronghly expanded; the leaflets are, 
indeed, separated everywhere, except that the tips 
of all are connected by a very narrow ribbon of the 
common green lamina, which mns from one to 
another. In the fully opened leaves, this has been 
torn apart and is not distingoishable. 
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But, let us carefully open tlus still younger leaf, 
which is protrading like a tlun green lod. or rather 
like a closed tan, from the centre of tiie crown. 
We must handle it delicately, foi it is very tender. 
Now you see it is not pinnate at all ; the leaf io 
as entire as u Musa leaf, which, indeed, it much 
reaemblee, except that each half is folded trans- 
versely, and then these transTerse folds are packed 
one on another longitudinally, ian-fashion. Each 
of the txansyerae folds answers to a fatore leaflet. 
It is ihe development of the midrib in length that 
tears asunder the divisions of the lamina, and con- 
verts them into separate, and by-and-by remote, 
pinnae. - 

It is manifest then that every leaflet on the mid- 
rib of a pmnate-leaved Palm is a record of past 
time, as real as the leaf-bases on the trunk, inas- 
« much as, in each case, there is ocular proof that 
the conditions of existence are different from what 
they have been. And yet in this case, the evi- 
dences are faUadons, since the Areca before ns has 
even now been created. 

Here is an extraoidinaiy plant. Though no 
thicker than yonr Ktde finger, it will be found 
almost a quarter of a mile in length.^ This is 

H 

» 
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kind of Cane (Gaiamiut) ; its slender jointed and 

polished stem is encased in the closely-sheathing 
and tabular bases of the leaves, which are spinj 
on their nddiibs, epinj on their pinnse, and 
horridly spiny on the long and tough whip-lash in 
which the point of each leaf terminates. This 
lengthened cord is stadded, at intervals of a few 
inches, with wliorls of stout and acute prickles 
which aie hooked backwards, and performs an 

important part in the economy of the ])lant. We 
see how it sprawls along the ground a few yards, 
then climbs np a tall tree, runs over the summit, 
descends on the opposite side to the ground, mounts 
over another tree» and thus pnxsaes its wonnlike 
course. Now aa the pinnate leaves are put forth 
at every jomt, the formidably armed flagellum 
afiSords a secure hold£Mt to the climbing stem, 
which otherwise would be liable to be blown pros- 
trate by the £rst gust of wind ; the recurved hooks, 
however, catch in the leaves and twigs of the trees, 
and eflfectually maintain the domination of the , 
prickly intruder. 

It is obvious that every inch sprawled over by 
this trailing stem supposes all the previous inches 
of its lengthening course; that eveiy sacoessive 
joint implies the eadstence of all the earlier joints ; 
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that every wkorl of spines involves the develop- 
ipent of eveEj fonoer whorL Yet our leasoiimg is 
at hxjlt ; there has been as jet no suecession ; the 
development h^is been simultaneous, for it is the 
developmenty not of growth, but of creation. 

Enough of Palms. Look at this Affove, Its 
thick, fleshy, glaucous leaves, with spinous margins 
and pointed ends, are airanged in many whorls on 
the summit of a stem, which is scarcely visible, as 
it barely rises above the soil. From the centre of 
the crown springs the stately flower-stalk, itself a 
tree of forty feet in stature, having a cluster of 
yellow blossoms at the extremities of its ^delabra- 
like branches. 

Have we here any clue to the past history of the 
plant ? The tall flower-stalk, it is true, is of rapid 
growth, its whole stature having been attained 
within three or four weeks. But those massive 
leavest Each of these lasts many yeaxB» and their 
developnieiit is as slow as that of the flower-stalk 
is lapid* Certainly we cannot assign to this indi- 
Tidnal, in the -Tery vigoui of its infloreso^oe, an 
antiquity less than half a century, and perhaps it 
may be considerably more. 

You are altogether wrong; for it is but just 
called into existence* 

Hi 
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We pass on, and pause "before a noble example 
of one of the stateliest of plants, — the Traveller's 




travkller'b tree. 



Tree ( Urania speciosa). It is a great Musaceous 
plant, resembling one of those fans which in the 
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SoutiMni States of America ave made by ladies out 

of tiic broad tail-feathers oi a turkey. Its leaves, 
of vast siae, consist of a bioad oblong lamiua of 
the most briDuint gn»n h«e, divided eqnall) 1 y 
a midrib which descends in a smooth cylindrical 
petiole, much longer than the lamina (which is 
itself eight feet or more in length). Each leaf- 
stalk terminates below in a great demi-sheath, out 
of which springs another, in a aigaag or distidions 
fashion, the whole divergiug, they rise, in the 
same plane. 

Below the altemately-^heatfaing leaves, of which 

there are but eight at present existing, there are 
the bsaes of otheis, now dead, which, wh^ aliTe, 
evidently followed the same arrangement; and 
these give place yet lower to rings, each partly 
surrounding a massive conical stem. 

1 fear we have no criterion for determining the 
exact age of such a plant as this hom actual obser* 
vations on its rate of gTowih. From iihe fewness 
of its existing leaves they probably endure a con- 
siderable time; but at all events here are indn-* 
bitable evidenceo'of socoeseive generations of leaves 
which are now past and gone ; some of which are 
xepresented by withered rib-bases, while older ones 
have left but the scars which indicate the positions 
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on ibe tnmk whm onoe they stood. Here are 

distinct tcstiinuiiies to the lapse ol" a considerable 

period of time since the magnificent Urania hegsai i 

its existence. Yet we shonld enr egregiousl} 1 ) \' 

giving credence to them, since these deyelopments 

aie eXL proeknmie. 

" What a lovely bntterfly ! " Nay, it is a floww : 
though it dances in the air with au insect's flutter- 
ing fl^ht, and seems to present in its broad -wings 
of yell<)\v^ and orange, and in its long and slender 
members, an insect's form and hues, it is but it 
flower fixed at the end of a lengdieaed stalk, which 
hangs from a mass of leaves and bulbs, seated in J 
the fork of this hnge mahogany-tree. 

We will neglect the flower, cnrions and beantiftd 
as it is, and examine this crowded mass of roots 
and fleshy leayes and oval bnlbs. 

Tracing the slender lengthened footstalk to its 
origin, we see that it springs from the lower part 
of a flat, ovate, or nearly round, ridged, pseudo- 
bulb, of a purplish-green hue, of which there are 
many, much crowded together. - The point of issue 
of the flower-stalk is concealed by an enveloping i 
husky scale, which is the withered condition of a 
finrmerleaf. From the base of another bolb a thick 
obtuse cone is pushing forth, which is the com- 
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mencemeut of a new leaf-siioot ; and here is one 
considerably advanced* In thia ktte there is 
notliing very remarkable; it is a tluck growing 
shooty farmed hy fleshy leaves nearly doubled 
together, each sheathed by its predecessor. Bnt 
soon tills will cease to grow^ and the point will 
dilute into an oval bulb, which will be a reservoir 
of nutriment for the future flower. In fact it will 
add another to the matted mass of bulbs which are 
already accumulated, crowned witH two great thiek, 
leathery, ovate, brown-spotted leaves, and marked 
with the scan of the leaves which are now growings 
but which will then have slou^ed away. 

In this OnddiuTn^ then, we have evidently a record 
of many bygone processes. Befim the flower could 
open, the flower-stalk must have been developed ; 
before this, the pseudo-bulb must have been formed; 
before this, there must have been a weU^fbrmed 
leaf-slioot, wLicli must have been first a conical 
bud pushing forth from some anterior bulb; — or, 
if that shoot had been the first of the mass, then it 
must have looked back to a seed, which of course 
looked back to the oafisttle of a pxe*-exi8tent flower, 
and so on. 

Yet this is all fallacious ; for the Butterfly-flower 
isbut just creaied. 
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As beavtifiil) if less conoiis^ is the aowded spike 

of purple blossom that adorns the tall stalk of this 
terrestrial Orchis. The flower-stalk springs ^om 
the midst of a lew large spotted leares, wbicfa tenni* 
nate below iu an irregular fleshy tuber of glutinous 
consistence. This tuber is shrivelled, and is in 
process of exhaustion and decay ; bnt « horisontal 
&t&ia has pushed out underground, which has at 
its eztremi^ a second tuber, as jet immatuie, but 
plump and swelling. This grooving tuber contains 
the elements of the leaves and flower-spike of next 
season : the shriTsUing one was, last year at this 
period, in exactly the same condition as the swell- 
ing one is now ; it too was pushed out borizontaUj 
from a preceding one which was then shrivelling, 
and so backward. These pre-existing stages can 
with certainty be aunounoed by the Tegetable 
physiologist ; who yet would be deceived in this 
instance, because the plant has been but just 
created. 

This elegant Gladiolus tliat display s its tall bpike 
of crimson -blossoms firom the midst of its flattened 
folded leaves, aflBords us a similar example of retro- 
spective energy. K I dig away the light soil from 
around its base, I discover two globose corms, fleshy 
swellings of the stem, accumulations of nutriment 
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obtained during the vegetative activity of the 
plint, uid dMrtiiMMl to aapport it duriiig the 86^ 
of inaction, and therefore stored up for that purpose. 

The uppermost of these globose oonns ia that of 
the preflent season ; it is as yet small and imma- 
ture, being in process of formation by the assi- 
milatioii, oonaolidationy and d^K>siti<m of new 
matter by the action of the leaives. This is sheathed 
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in the tnbokr bases of the leaires, which expand 

above ; and it is seated on a larger, riper, and more 
spherical corm, which is wrapped in a brown iibrous 
skin. This is the matter which was deposited ui 
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the oonne of Uuit spnng and anmniier, and the 

brown skin is the Temains of the leaves of laat 
year. This conn has remained mactiye, since the 
decajof laat year^aleayea, until thia winter^ when 
the root tibres, wiiicli we see descending from the 
lower siirfiue, began to form, and an upward pio- 
longation of the stem followed, which, as it grew, 
swelled into the upper conn. 

■ 

In the centre of the under anr&ce of the oorm of 

last season, in a depression surrounded by the 
white root-fibres, there are some almost decayed 
remains of a deep brown hue. These are the last 
vestiges of the preceding year's conn, and they 
exhibit the condition in which the large corm will 
be next spring, when the small half-formed one 
will be in tlie state and position of this larger one, 
and will in like manner be stmnonnted by its 
rising successor. 

Thus there are in this plant ocular proo£i of two. 
years' history before the present ; yet these proofis 
are invalidated by the fact of its creation this day. 

Behold now that singular plant, the Grass-tree 
[Kxngta atulraW}^ displaying what seems an im- 
mense tuft of wiry grass elevated on the summit 
of a trunk which is formed of the united baaes of 
inyxiads of decayed leaves, the representatives 
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leaves which constitute the existing crown, and 
the uumeious spikes of blossom which stand up in 
a cifcle diyerging from the midst of ihem, give to 
this plant a most striking effect That, however, is 
not onr present concern, bat the evidenees which > 
we maj be able to gather £rom it of a preyions 
history. For some distance below the living leaves, 
the frank is oonnected bj the withered, hanging, 
but ^till persistent leaves of several successive 

developments, a ragged drapery, of which we might 
certainly say — 

** — — when unadom'il, adora'd the most.'* 

The lower portion of the stem is, however, desti- 

tutc ol' the decayed leaves themselves, the lozenge- 
ibrmed bases of them alone remaining, still separa- 
ble, indeed, bat sufficiently compact to make in the . 
aggregate a sub-cjiindncai column ot loose texture,, 
which may in fiimiliar parlance be termed a trunk. 
This portion is marked by alternate enlargements 
and constrictions oi the outline, which appear to 
indieate Beasonsl growths. 

The specimen before us is about twenty feet in 
height, explosive of the crown ; supposing these 
swellings to mark a year's growth, and to be con- 
tinued in the same proportion on that part of the 
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trank M^htcli is masked by the decftjed leaves as 

on the exposed part, we should coiichule this tree 
to be about thirty-fire years old; for thece are 
about thirty-foUT such swellings, each of which 
contains about four hundred of the loflenge-shaped 
bases of the fiillen leaves.* 

Bemember, however, tkat we are looking at the 
Gra8»-tree» not as it now appears on the sandy 
plains of Western Australia, in the nineteenth 
eeiitury, but as it eame out of the hands of its 
Almighty Creator at some precise but miknown 
period of past time. 

This White Lily, crowned with its cluster of 
nodding flowers/ magnificently beautifol, each a 
fair emblem of the spotlesfj purity ot a noble 
virgin — ^if we remove the soil from its ba8e,*we 
shall find that the stem springs ont of a fleshy 
bulb. This is covered witli thick yellow scales, 
by taking away each of which in torn, we see 
that the bulb is made up of such, surrounding the 
central mass which has pushed upward, in the 
ibrm of the stalk, with its leaves and flowers. 

" My observations rorjt on the fine wpeciinen of this plant 
preserved in the Britiah Museum, Dr. Harvey, however, says, 
" The growth of the trunk in Kingia is very slow^ and a &peci- 
mm aboat ten ftet hi^ may probebfy he eome hundreds of 
yMTt old.** Bepoit of DubL UniT. ZooL «iid BoL Amoo. for 
fe'eb. S5> 1867.' See the note infra on page 188. 
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Now the whole of this beautiful array which we 
see was formed last summer, when, if we had 
divided the bulb longitudinally, we should have 
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seen every leaf, every tiny blossom, folded toge- 
ther, and most snugly packed within the encircling 
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scales, which 9X% indeedt undeTeloped leaves; 
while from the base of the bulb so formed we 

should have seen pushed up on the outride of it, 
bat yet within the common envelope of the exte- 
rior scales, the llower-stem of last season. There 
could not possibly have been this raceme of virgin 
blossom, if it had not been fbimed dnring the 
preceding season within the bulb; bo iliit its 
existence is a lecord of a year's growth at least. 

Yet this is the first homr of the lovely lily^s 
life ; an hour ago it was not. 

The face of the nigged cliff that rises perpen- 
dicularly above us was, a few moments ago, ([uite 
naked and bare, or diversified only by a lew 
stonted prickly shrabs that sprang firom its cre- 
vices. Now, by the mighty fiat of God, it is in 
an instant festooned from top to bottom with a 
most graceful drapery of roimd pale-green leaves, - 
and slender stems no thicker than whipcord, and 
mnltitades of spiral tendrils that climb, and hook, 
and catch, and entwine among the thorny bushes, 
and around the angles and prominences of the 
rock. We trace this curtain of verdure down-, 
wards, and find that it resolves itself into some 
half a dozen of wiiy stems, that issue fiN>m dif- 
ferent points of the surface of what seems a 
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boulder of brown stone, or a block of rougli-liewn 
timber, at the foot of the cliff. 




T&STUOINAHIA. 



This angular block is, however, worthy of closer 
examination. It is of no definite form, huge and 
uncouth, lying as if cast accidentally on the 
ground. Its whole surface is divided into a mul- 
titude of polyhedral pieces, that look as if they 
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had been cut into these Ibmis by hmnaii cit. 

l^ach divisicjii has a small angular iaoc, and its 
sides display close parallel lines, all following the 
directionB and angles of ihe outer faoe, hat each line 
enclosing a slightly wider than the one aboye 
it ThefEie woody plates closely resemble in their 
angular Ibrms and their concentric lines the plates 
of a Tortoise's shell, and hence our botanical 
£riend> to whom we will appeal for an opinion as 
to the age of the block, will call the generic name 
Teatudinarian 

"Well, I cannot give you any very precise 
judgment on the matter. The block itself is the 
tuber of a sort of yam, which grows above ground 
instead of below. It is a woody mass of great 
age. The angular plates are the bark, and they 
are so divided in consequence of the gradual 
growth of the tuber, tearing open its periphery to 
obtain more room. The concentric lines on the 
edges of the plates wiJl not give us any adequate 
idea of the age of the mass, for though they indi- 
cate seasonal growths, the earlier layers have been 
worn away in the lapse of ages, and there are 
many layers of bark that have not yet been burst 
by the expansive fiorce of the growing wood. It 
is known that these blocks are of very slow 
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growth ; in tropical regions the^ last, with scarcely 
perceptible mcrease, from generation to generatton. 
From such vague data m we possess, I might 
IcMMelj conjecture ibis tuber to be a thoasand 
years old." 

We thank our scientific friend, and think it a 
reiy satiafiactoxy xeport on an organism, which we 

saw called into existence five minutes ago, before 
our eyes. 

Oome away ; for I wish you to look at this 

Bncephalartos. A horrid plant it is, a sort of 
caricatuie of the elegant PalmB, somewhat as if a 
founder liad essayed a cocoa-nnt tree in cast iron. 
Out of the thick, rough, still stem spring a dozen 
of arching fronds, beset with sharp, 8Word*shaped 
leaflets, but having the rigidity of liorn, of a 
greyish hue, all harsh and repulsive to excess. 
In the midst of this rigid coronal sits the firtiit, 
like an immense pine-cone. 

The swelling column that conatitates the stem 
IB but a mass of pith, sorronnded by a thin case of 
wood, and enclosed by the remains of former 
leaves. The whole sui&oe is coraced with the 
lozenge-shaped scars of these, in vast number. 
Thousands of these there must be in this trunk 
of eight feet high, and a foot thick. The leaves 
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of the existing crown are few and very durable, 
so that it would be no unreasonable conjeotuie to 
suppose that this gxeat Cjcadaoeous plant is seven 

or tight centuries old. 




WCaFKAI.A»TO«. * 



Nay-, ibr ibis also has heen eieated even now t 

What shall we say to this singular phenomenon ? 
. Observe jondfir gigaatio Fig (Fkm AmalBraJu) 
growing out of the face of that vast rocky pre- 
cipioe. It is not so muoh to the massLve grandeur 
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of the tnmk, nor to the wide-fipi»ad head of dense 

foliage, that I call your attention, as to tlie Lroad 
expaose of roots^ horn the thickaess of jom body 
to that of your little fiager, wlddi hare cxoesed 
and interlaced and separated and re-united, in all 
imaginable ways, until the whole forms a great 
flat network of wood, inyeeting the sorface of the 
rock, and following all its projections and angles 
with singaLar faithfiilnesa, for a space of many 
square yards. 

Would you not say, admitting that the ii^igs are 
rapid growers, that many years mnst bare elapsed 
since the minute seed was dropped in yonder 
jcrevice, by some Tagrant parrot that wiped his 
beak after breakfast on the point of rodi ? Wonld 
you not say that many years must have passed 
from the time when tbe tiny shoot peeped from 
the rocky chink, to the present moment, when the 
leafy honours of the crown above and the woody 
wall of the roots below combine to repay tbe pro- 
tection which tbe plant in infancy re^ceived from 
its stony foster mother? 

Of course you would ; and most truly too, did 
you not know tliat the Mg-tiee is now rejoicing in 
the first bour of its new-created being* 

So with its noble congener here, the many- 
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tnmked Banyan (Fiew Indioa), Although not an 

old tree, its canopy of broad downy leaves is 
alieady supported by so many secondary truaks, 
that it is not easy to say which of the larger stems 
is the mother trunk, and which the hopefal daugh- 
ters. Evexy one of these stemsy some just pn>* 
trading from the homontal limbs, others hanging 
midway between the leafy roof and the earth, 
some just inserting their slender spongy tips into 
• the soil, others thick and pillar-like — ^is an evidence 
of progressive development, and therefore of lapsed 
time ; only for the qualifying fact^ that the develop- 
ment in this case ii^ jjrochronic 

Here is the great Enj^horhia gnmdidem of Africa. 
Its stout trunk is marked with a number of holes, 
some four or five inches apart, arranged in perpen- 
dicular rows. In some cases they are rather 
depressions or pittiiigs than holes, and look like 
what would result from borings made with an 
anger in pitch in warm weather, the margins of 
which had nearly closed subsequently. What is 
the explanation of these marks? They are all 
records of time. IVom each of these spots once 
grew one of those angular prickly branches, that 
look like our commonest sorts of GacHm^ and which 
are now confined to the summit of the trunk, 
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arching out from it, somewhat like the branches 
of a candlestick. 

It IB the habit of this plant, when the stem has 
acquired a certain thickness, that the brandies 
should, after a time, decay and drop o£r at the 
point of iheiT nnion with the trank, or rather a 
little below the surface, so as to leave the shallow 
holes or pits which we see. After their decadence, 
the growing bark gradually swells around the 
scars, and has. a tendency, to obliterate them. 
This may account for the non-appearance of thein 
on the lower parts of the stem. 

Here, then, are demonstrations of seyeral sno- 
oessiTe stages of deyelopment First, the stem 
must have been in existence before any lateral 
branches conld haye sprung froin it Secondly, 
the branch shot ont. Thirdly, it put forth its 
spiueji and leaves. Fourthly, it died and sloughed 
away. Fifthly, tiie^wing bark encroached on, 
and finally obliterated the cicatrice. 

In this individnal, all these stages are illas<»y, 
or rather Ijiey are pvoehronie. 

See this noble Tulip-tree (Liriodendron tultpi- 
Jmm)y a giant of this primeval fooest ; its toweriog 
tnink is crowned with a head of large massy 
foliage, q£ a rich deep verdure, among which 
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sltme nnmlMis of great golden tulip-like blo(Beoms^ . 
as fragrant as beantifuL 

It is, however, the leaves that grow on the 
terminal twigs that I wish yon specially to notice. 
These, which, as you see, are Lirge, and of a 
lemarkably elegant ibrm, are iixed at the end of 
long petioles, which are set alternately on the twig. 
Notice, now, the manner of their development; 
the yonng nnexpanded leaves grow within two 
large leaf-like bracts, forming an oval sac, which, 
as the young leaf increaijes, swell, and at length 
bust, and axe left on each side of the base of the 
leaf-stalk. There is a succession of these. On 
this growing twig, for instance, I iind three leaves 
already expanded (a a a in the accompanying 
figure), and as many pairs of these bracts {b h h) 
at their bases ; the twig is terminated by a pair (c) 
convex outwardly, and whose edges aie in contact 
with each other ; if, now, I cut off one of these (as 
represented at d)^ I expose the next leaf («) folded 
together, and bent downward, in its pretty manner 
of vernation; beside it is another pair of J^racts (/), 
whose edges are not only in contact, bnt ndutnally 
adherent, and that with considerable force. On 
tearing these apart, I discover another smaller lea^ 
and aaolSier stnaller pair of adhenng biaetSi which 
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again oontain a similar set, only yet more minute, 

and io on in succession, till I can no longer trace 
thenu 




Now it is manifest lliat Ae uppermost of the 

three leaves, together with the developing terminal 
bad, was at one time endosed in the pair of bracts 
immediately below its base ; that, before tiiat, the 

middle leaf, with all above it, was similarly incar- 
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cQcated in ita own proper bracts ; aDd, at a period 
antericnr to tliat, the lowest leaf also. Each pair 

of bracts is therefore a record of a paat period ; aud 
together they testify to a succession, of past periods. 

And jet their combined testimony is utterly 
worthless, because the noble tree was created in its 
magnificence this very day. 

The beautiful twiner (Bignonia)^ which has cast 
its ample festoons over the topmost branches of 
yonder towering Mora-tree, almost concealing the 
natural foliage with its own elegantly pinnate 
leaTes, and adorning it with its gorgeous 'tmmpet- 
shaped flowers, is distinguished by a curious pro- 
perty, indicative of the years that have passed over 
it. In its adnlt matnxity^ as we now see it^the 
glory of this tropical forest — we should find, if we 
cut across the main stem, that its wood is divided 
into lobes arranged in a radiate or Btar-Hke foshion, 
like the divisions seen on dividing an orange trans* 
versely ; and these lobes are thir^-two in number. 

But this condition has not existed through the 
life of the plant. The wood has always been . 
lobed^ but the number of the divisions has vaned, 
and that in geometrical ratio. Before the present 
staget the constitiient lobes were sixteen, which 
became thirly-two by tiie sob-diyiflion of each* 



Digitized by Googl( 



mum. 169 

In an earlier stage ihere were eight iobea, and, 
earlier still, four, which was the commencing 
number; the duplication having proceeded in 
each case hj the fission of ea4sh of the existing 
lobes into two.* 

Now though this phenomenon will afford ns, on 
the data we at present possess, no insight into the 
, age of the plant, considered as an actual chrono- 
• logical period, an examination of a transverse 
section would always determine which stage is 
then present, and, hy oonseqnenee,. how many 
previons stages have be^n passed through. And 
thus we obtain a distinct clue to the former lustory 
of the organism, though we cannot mark it off into 
months and years. 

Yet the fact of creation stultifies all the con- 
clnsions that we might form from such premises ; 
since it does, tpso facdo^ contradict every such thing 
as a previous history. 

On this Anona there is an intruder more strictly 
parasitical; it is a LoranthtdSj with long, club- 
shaped, richly*colonred blossoms. The branches 
of the supporting tree — a nurse who feeds her 
foster-child on her own vital juices — are over- 
spread for a large space with the shoots ; 'ndiichy 

* Gaudichaud : Becherchea G^n. aur rOrganognphie, p. 129. 

I 
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spriagmg each from its <yw]i disk, ftppenr like ao 

many distinct iudividuals, hut arc really all parts 
of a singb plant, spiiugmg frosa a Aingle aeed. 
(For this cnrioos &ct we are indebted to tiie obaer- 
vations of Mr. Griffith, who has investigated the 
smgolor hutoij of theae panudtes.) 

The ripe aeeda firmly adhne to the adbatanoe 
on which they are applied, hy means of their 
▼iaetd eirfelope, idiieh soon haidena into » trana- 
parent glue. In the course of two or three days, 
the radicle curvea towards its support, and, as soon 
aa it reaohea it, beoomee dilated and flattened. An 
union is gradually formed between the woody 
ayatem of the paraaile and that of the atock, «£ter 
which the former Hyea excltiaiTely on the latter, 
the fibres of the sucker-iike root of the parasite 
eacpanding on the wood of the anpport in the iamk 
of a pats cTote, Up to that time the paraaite had 
been nourished by its own albumen, which is now 
exhanated, Aa aoon aa the yoimg paxaaite baa 
acquired the height of one or two inches, when an 
•dditiama Bopply of iwimshaient is wquired, • 
lateral ahoot is aent out, wbseb ia, eapeeially 
towards the point, of a green colour. .This at one, 
or two, and anbaeqnently at vanoiia pointa, adheiea 
to the support by means of sucker-like j^dno- 
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tions, which are precisely similar in structure and 
mode of attachment to the original seminal one. 
The fibres of the parasite never penetrate beyond 
their original attachment ; in the adult the sucker^ 
bearing shoots frequently run* to a considerable 
distance, many plants being literally covered with 
parasites, all of which have originated from one 
and the same seed.* 




yoVMO rUAMT or I^BAHTHOS. 



In this case, again, how delusive would be any 

* On the development of Loranthus, &c. Linn. Tr, xviiL p. 71, 
{abridged). 

I 2 
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inference of actiml Ispfle of time ^ledaeed fnm tlie 
condition of a plant, whicii had been created as an 
adult capable of reproducing its race ! 

Here is a gi'cat impenetrable thicket of Piieklj 
Pear. The delicate sulphiu^hi^ fiowera expand 
their broad bosoms to the mm, and the aweUing 
fruit beneath is already putting on its lovely blush 
of crimson. How eorions are the leafless but leaf* 
like dilatationB of the stem — these flat oval plates 
of parenchyma, studded with clusters of woody 
and most acnte spines I Every one of these ex- 
pansions is an expression of time, as they are of 
course successive, though several may be formed in 
a single season ; and not only so, bat the tofts of 
spines, which grow at the points of intersection of • 
crossing lines, in a network pattern, are all suc- 
cessive, appearing in torn as the expanded joint of 
the stem grows out. 

The jointed dilatations themselves are, however, 
transitory ; in the slow lapse of years the common 
woody axis enlarges, and the interspaces between 
the oval plates become gradually filled np with 
cellular tissue, and thus are obliterated ; the stem, 
as may be seen in the central part of this spreading 
thicket, becoming round, ahnost smooth, and of 
dense woody texture. " This condition is the 
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lesnlt of many yean," 70a saj. It ia so, in the 
ordinaiy course of natnre ; bat in the' case hefore 

us, it has been educed in a totally difieieiit 
manner, and by a totally di£fe])ent energy, viz. 

prochronically, by the omnipotent hat of the 
Creator. 

We have emerged hem the forest glooms, and 

are come within the light and the music of the 
sparkling sea. And here at its margin, washed by 
its wavelets, there has been suddenly created a 
Mangrove tree {Rhizophara)^ destined to be, doubt- 
less, the firoitfol parent of a giove, which by and 
by will fringe this flat and muddy shore for miles, 
shutting out the light and air which now ireely 
play over the beach, and keeping in, beneath a 
long canopy of dense and leathery foliage, the 
murky vapoors which will rise £rom the decom- 
position of its successive exnviAtions. 

As yet it is a single tree, but in its perfection of 
maturity. And see how characteristically we find 
here that singular structuie, or rather habit, which 
in Mangroves of normal development would be 
the e£^ of age. The trunk springs from the 
union of a Jiuiuber of slender arches, each forming 
the quadrant of a circle, whose extremities pene- 
tiate into the muddy soil. These axe the roots of 
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the txee — there are no others — that Bhoot out in 
Uiis anshed form from the htm, or crown*' o£ the 
stem, taking a verj regular curve of &ix feet or 
mofe in length he&m thejr dip into the mnd. The 
larger arebes send out secondary ahoote from linnr 
sides, vviiicii take the same curved form, but in a 
difeetiom at litghl anglea to tha fonner ; and thus a 
complex array of vaulted lines is formed, which, to 
the crabs that run beneath-^if they were only able 
to inatitQte the comparison, must be like the loof- 
groius of some Gothic church, sa^^osing the inter- 
spaces to be open to the sky. 

Nov, normally, it ▼onld require a lapse of 
several years from the first dip of the radicle of 
the seed into the soft soil, to form these aidiesy 
and to lift the axis of the tree a foot or eighteen 
inches above the suifiEice. But here the same xesolt 
is achieved in a moment, by the ezeicise of ciea* 
tive power. 

Look at this Mrwdendron, What a magnificent 
accnmnlation of vegetable cells is here! Its colossal 
trunk rises in naked majesty, a massive column, to 
the height of a hundred feet, without a bianch. 
And iJien what IwflcnehesI Those Umbs them- 
selves are of the balk of ordinary forest tcees; they 
break out, thvee ov four on the same plane, and 
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radiate horizontally to a vast distance, supporting 
a noble flat " roof of inwoven shade." 




BIi.K-COTTOK TRCE. 



Perhaps the most remarkable feature of this 
majestic tree is found at the foot of the trunk, * 
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which sends out vast spurs, radiating in all direc- 
tions, and extending to a circle of seventy or 

eightjr feet in diameter. These spurs take the 
form of perpendicular walls of timber, commonly 
not more than six or eight inches thick, prcttj 
equal iu their thickness throughout, and varying 
in height from fifteen or twenty feet, where they 
sjpring from the trunk, to the point where they 
enter the soil. 

Now the Silk-cotton tree has not had this form 
tiirough its life. When young, say up to twenty 
or thirty years old, then was no appearance of 
spurs ; the trunk was covered with a gicen bark, 
and was studded with great triangular low spines, 
an inch in diameter. And, what had a cniioos 
effect, the middle of the stem swelled into an ovate 
form, quite symmetrical on all sides. Bat, as years 
passed, the ventricoae form of the trunk was gradu- 
ally lost ; the bark became of a hoarj grey hue 
or even almost white ; the three-sided prickles dis* 
appeared from the bole, and were retained only on 
the upper surfaces of the limbs; and the great 
lateral buttresses began to fill up the angles which 
had hitherto existed between the trunk and the 
main horizontal and superficial roots. 

I called the noUe tree before ns an accumulation 
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of vegetable ceLk. And viewed in tliat aspect, 
what an inesistible evidence of tiie lapse of time 

does this vast organism piesent to us ! since the 
whole of this immenfle stractiiie originated in a 
single cell, w liich, by repeated acts of self-division* 
(or, possibly, other modes of leproduction), has 
gradually built np the mass. 

Yet such a retrospect would be most faliacious 
in the case before us, since the plant, as a perfect 
compomid organism, with its parts — root, tnmk, 
limbs and leaves^ aud its tissues — cellular, fibrous, 
and vascular, has been produced by the instan- 
taneous putting forth of the Divine volition. 

Once again. More gigantic even than the 
towering Oeiba, this immense Locust-tiee (Hymmir 
€Ba) appears to penetrate the very sky with its 
crown of foliagCi which is so remote from the 
earth, that our eyes cannot avail to discern the 
forms of the leaves. The straight columnar trunk, 
like some triumphal monument in the midst of a 

* "Each and every plant ia at firat a cell."— New cells can 
never be formed eztemaUy to, but only within, othar oeUs 
already formed:" (A. Brann, on the Yeg. Indiy.) 

** The process of the propagation of cells, hj the formation of 
new cells in their interior^ is an Tinivemal law in t)ie veg^abla 
kingdom." (ISciileiden ; Grundiiiige). 

*' Cell-formation in plants takes place only in the caritiee of 
older ceUa." (Mohl, on the Yeg. Cell) 

Id 
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great metropolis, is of so vast a bulk that a dozen 
of sttdb men as you and I could aoarcelj ^brace 
it with flftretflh^ anus and joined haiidi.^ 

ottr friflndy the vegetable physiologist, help 
m here to htm a notion of the time which would 
be required for the production of lliie tree In the 
ordmary way ? It is the last favour we will ask 
ci him to-day* Come, Sir, git« us your thoughts 
on the matter. 

The BotaniaU — ^' There is a principle which, 
in trees of this dsafaeter, namely, suoh as are of 
exogenous structure, will determine the age with 
very okwe accuracy. Each generation of leayes 
sends down woody fibres, which unite into a 
cylinder on the outside of the wood premnsly 
formed, and beneath the bark. 

" Now, as these cylinders are in general suffi- 
ciently distinct, in those txees which renew their 
leares but onoe in a year, it will be enough to 
count the concentric circles which appear on a 
transverse section of the trunk, and we shall obtain 
the number of years during whidi the tree has 
existed. In the case of this great Locust, the rule, 
to be suve, is raiher difficult of application in that 
way; a transverse section of tiinr trunk would cost 

* See Yon MartiWr on the BnudUui Loeoste. 
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a Mtde labour. Bnt with this oneular taw, which 

* 

I always cany about with me for investigations of 
this aorty I can take out a honzontal cylinder on 
each of two or three stdeB of the tree, hy ooanting 
the layers in wkick 1 can form a toleral)ly accurate 
eetfanate of the number m the whole diameter. 
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" See ; in these cylinders, which do not mate- 
rialij differ, there axe seventy-two layers in a toot, 
that iAf eadi layer is oneHetiztii of an inch wide. 
The trunk is, at the part I have tested^ about £fty 
ftet in diameter, or twenty-dve feet in radiiui; 
whlbh would therefore contain just eighteen hun- 
dred such layers. As the deposidon of new wood, 
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however, is generally more abundant in youth and 
middle liie than in age, the layeis are probably a 
Ittde wider, that is, fewer in a given space, as we 
approach the centre. For this we must make 
allowaace, and may otrnjectnre tiiat this tiee is 
probably not less than one tlionsand five hnndied 
years old." 

Now whether the piemises of the botanist will 

])ear out this conclusion or not, is not a vital ques- 
tion. For the question at issue is, not, How long 
it has liyed, but, WheihetUhai Uoed aUyhtSm 
the present moment. It is enough for our point 
that the tree does, in its concentric zones, afiord 
ocular eyidenoe of snccessive epodis of growth. 
And the proof of this would be equally good, if 
ten layers were deposited in a year, or if one 
deposit were made every ten years ; equally good, 
if there were fifteen hundred zones, or if there 
were but fiye. It would be easy to confirm the 
testimony of the zones by that of other parts of 
the structure. The dimensions of the tree itself 
bear a fixed and, to a certain extent, recognisaUe 
ratio to its age ; every leaf on a given twig has 
been snccessiTely developed fsom a leaf-bud, the 
opening of whidi and its elongation into a twig 
occupied, normally, a de£nite period ; each bougfay 
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each of those mighty limbs, was once a twig, was 
once an undeveloped leaf-bud, whose expansion to 
its pieseot condition was a piooess, of which- time 
waa an inseparable and, within certain Hmits, a 
mensciiable elem^t 

If, then, we were preduded from ezamining any 
other organism, as it proceeded from the formative 
hand of its GxeaAor, than tluB single tree, we should 
be amply warranted in inferring a past existence 
(be it longer or shorter, which is no matter) from 
the phenomena of its jitmctare, which infereaoe 
the liact of its creation would flatly contradict 
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iluvertehrate Animals,) 

" There is a kind of rharacter !n thy life 
That to th' olwerver doth thy historv 

the vegetable kingdom, those orgaaiams 
which, though beantiM indeed and instnictit«, are 

yet inanimate, let us seek others which are en- 
dowed with a higher alyle of life, a life which is 
distinguished by a measure of consciousness of 
the extejaor world, and a perception of relations to 
it. Let us look ior animals. 

We retrace our steps to tiie verge of the rippling 
sea, where the belt of ombrageons Mangiotes 
fringes its margin. Beneath the arcliiug roots of 
these are now reposing in the warm sunlit shallows 
many creatnres which nmnber this as the first day 
of their exisieucc. It is their natal, or rather (to 
make a word) their creoikd day. 

Here is a specimen of the Sea-pen (Fenuatula), 
doeely resembling a rather thick and fleshy feather, 
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with its quiU-eud inserted in the tenacious marl 
which oonalitales the floor of the Ma along thia 
shore, and with the greater part of its body, in- 
chidiDg aU the pinnated portiaD^ eract, and waving 
lightlj in ihe gentla swell of the hay. Its oentfal 
stem is beset <m each side with about twenty-five 
horixontaii porple pinnas, and eadi pinna bears 
from five to fifteen polypes witii eight tentacles 
eadi. 

Let US wade out to yonder ree£ See ihis great 

mass of Millepore, growing in thin irregular per- 
pendicalar plates, whioh join each other at Tarions 
angles, so as to form a large open honejcomb-like 
sU n ctoie , much resembling the second stomach of 
an ox. It is covered with what appears a thin • 
stratum of ^Kwu-coloored jellj^ but this consists of 
imimnerable disks, wUch piotnidefirom myriwta of 
orifices not larger than those produced by the 
ponetines of a fine needle; as we maj disoem bj 
touching the soft slimy surfiice, when the whole 
retires, and leaves apparent only the white stony 
SBT&oe dotted wiik nitmbefiess holes, within which 
the disks have disappeared, and whence they will 
again presently le^ppeacr. 

Here too is a massive shmb of stone, a noble 
example of the Muricated Madrepore. It consists 



Digitized by Google 



184 PARALLELS AMD PH£C£DENT& 

of a great iiiultULide of short brauciics, which arc 
themselves branched and branched again, every 
part covered with little mammiUary warts, and 
pierced with imiuiuerabie hoiea in which stand 
radiating plates of the common stone. Out of 
these plated orifices, especially those towards the 
tips of the brandies, for the older ones ate empty 
and dead, we see perpetually peep lug forth, ex- 
panding for an instant, and then coyly withdraw- 
ing, lovely little green disks, sorronnded with 
thread-like tentacles ; and from the extreme end of 
each branch there piotanides one exactly similar to 
llie rest in all Tespects, except that it is nearly 
twice as large, Jiexe then are the living architects ; 
these have seeieted within their gelatinous mem* 
branes the calcareous atoms, whose aggregate 
forms tiie stony shrub before us. 

Shall WQ try to estimate the number of polypes 
that have been occupied in building this tree? 
There are about a hxmdred branches, which, taken 
one with ther, and followed along the siauous 
course of tilieir many btanchlets, we may estimate 
to average a continuouti Icngtli of eight feet each ; 
that is, 800 feet of branjch in all. ^ow we may 
consider these branches as averaging a thickness 
of two inches and a half in circumference, whidi 
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gives us a surface of 24,000 square inches. 
Finallj, there are aboat ten poljpe-cells in each 
square ineh ; and thus there are or have hebn in 
this coral-mass, nearly a quarter of a million 
of polype inhabitants. 




MVBICATX9 



But look at this dark crimson edifice of many 
storiesfy tier above tier, each horizontal floor of 
red stone sustained by a mtdtitadeof slender cylin- 
drical pillars. When we look closely at them, we 
see that the pillara are tabes, perfiuating one or 
more of the floors, firom the lowest tier to the 
uppermost. 
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Have we any due to the age of these comb, or 

to that of either of them, supposing wc did not 
know that thej hare been created to-daj? Not 
defmitely, perhaps ; but indefinitely we have, cer- 
tainly. In the case of the Sea-pen, the polypes 
haye all been formed in snccession ; as also in that 
of tiie stony Millepore and Madrepore, with this 
addition, that eyery newly formed polype deposited 
an increase to tlie stony substance, which thus 
went on increasing tiU the great foliated or rami- 
fied mass that we see was foimed.'l* And so, with 
this series of floors and pillars, which is the solid 
portion of another coral-polype, the Organ-pipe 
{Tubipora mtisica), 

EYery one of these stories has been formed in 
snccession* From the tips of some of the tubes 
we see protruding an elegant polype of an emerald- 
green hue, haying eight stany tentacles, and giying - 

* The origin of oonl-itoolai is ndauteljr deeorib^d hj Bhren- 
hm^ ia tbo AbhiindV Ibr 188^ wimf h» nuibsB the following 
mnarka : — The oonl zomb xa nei&er a mere straetore oom- 
poaed of many animals arbitmjly conjoined, fts Ellia ntprpoaed; 
nor one single animal with many heada, or mXk tSmpU furca- 
tions, aa Oavollni maintained ; nor a vegetable stem with animal 
flowery aa LinUBUs expressed it ; it is a body of families, a 
Upinff tree «€ eonaaiigamify; the single animals belonging to Hk, 
and continually developing upon the primary ancestor, are 
entirely- i^^olated within tlicmBclves, and capable o£ complete 
independence, although wmble to achieve it." 
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off from its base an enveloping membrane, which 
spreads over the rim of the tube and descends on 
the outside to the floor. By means of this vascular 
membrane, both tube and floor have been formed. 
Calcareous particles, deposited, one by one, in its 
substance, gradually built up the tube of the 




ORGAK-PIPE. 



primary polype, or probably the tubes of the first 
series, the basement or ground-floor. Wlicn these 
tubes had arrived at a certain height, all simul- 
taneously began to develope the fleshy membrane 
hoiizontally, which expanded until that from each 
touched that from its neighbour, with which it 
united. Meanwhile the calcareous deposition went 
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on in tliis horizontal layer, and thus the iirst floor 
was made. 

Now from the living vascular upjKir surface of 
this layer sprang up at certain spots buds,* off- 
shoots of the common flesh, which soon rose into 
columns, and, by a process of calcareous deposition, 
became tabes with terminal polypes, which in torn 
spread out a horizontal layer, and thus the second 
floor was built. Hence a new nwse of polypes 
budded, which by and by formed the third floor ; 
and so on in succession until the series had attained 
the height which we see. 

If we assume one of these stories to be the 
growth of a year,t we hare ocular evidence in this 
specimen oi six. ytuii\s age, for here arc six succes- 
sive floors. But no : for it was created complete, 
as we see it, this very hour. 

Yonder goes a Meditsa, pumping its way 
laboriously, yet not ineffactively, jost beneath the 

• This is not quite in accord with Lamoiirotix'a account ; 
bat it is more conBiatent witli what we know of polype-growth 

t We lack precise data on which to found conclusions as to 
the actual rate of growth jf mauy animals. Sir John DalyeU'e 
famous Actinia, now in the possession of Dr. Fleming, affords 
us a proof that the Zooj^hyteu are long-lived, and bIqw in at- 
taiimig maturity. It VOl l» rmXOj Men, hiomww, that tiie 
•igmiMnt In tke t«act 6om not depend on tbo aettud period 
ordTed. The lapee of a period of tlmt^ no matter how long^ 
» tlie only ewential point 
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« 

surikce of the clear waye. It is a great affair, 

uearlj a foot in diameter. Have we, from merelj 
examiningits appearance and stmctnre, any criterion 
by wiiich we can guess whether it has lived an hour, 
or a -year, or ten years ? Surely we have ; for this 
mass of clear jelly is composed, like all other 
organic bodies, of cells, which have been gradually 
generated, by nutrition and assimilation, from the 
embryo.* This process must have occupied many 
months, if not several years ; bnt the history of 
this Medusai did not begin when it took its present 
umbrella-like form. Shall we trace it back a little 
&kher? 

At some time back, then, this creature detached 
itself as the terminal one of many Uule sancei^ 
like bodies, which had been for some time pre- 
viously forming by the gradual constriction of a 
thick fleshy stem. Before the constriction began 
to be visible, this stem was the body of a white 
Hydraform polype,, affixed by its base, and 
iuiuishcd at its free extremity with thirty-two 
tentacles. It had lived several years in tlus form, 
developing many Hydroid polypes, just like itself, 

* '"'All the component cells of "my orn' ' rtranism may be con- 
sidered as the rlescendants of tlie primordial cell in which it 
otigiiiated." {Dr, Carpenter; Comp. PhjaioL; p. aV6. 4th £d.) 
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by sncoeiriye gemmatioiit. Before it took this 
shape, which it assumed gradoidljr, its tentadea 
being developed in geometrical progfeMion, 82 
firom 16, from 8, from 4, — it was a soft OYoid 
idanule doCbed with vibxatile ciliay which swam 
freely id the sea* like an Infusorium, 

Thiia the phyaiologiit would eonfidentlj assign 
to this Mednsa an existence of several years, as an 
independent organism; nor could hta conclustom 
be oaninweriedf except bj the knowledge of the iaet 
that the Medusa h<i8 been hut just now created. 

We pass on« Here is an J^tiiii*. Let it be 
borne in mind still, that we haye, in idea^ the 
power of poisuing our researches on each creature 
at tbe moment which follows that of its creation ; 
and thatj when that actualljr was is of no conse« 
quence to <m investigation. 

Here then is this new-made Echi7ius sphceray a 
somewhat oonicaL globe of three inches diameter, 
which is covered with a forest of spines, pedioel- 
lari»« and suckers, and which glides majestically 
along, with an even bat slow pn^iess, over rock 
and reef. Its vitals are enclosed in a koliow box 
of calcareous shell, which is built up of nearly a 
thousand pieces. This specimen, which is rather 
below than above the average si^ is formed of 
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ten meridumal rcfm of iaige pktos (the inler- 

ambiilacral), and ten of small {^ihe ambulacral). 
The foimer series aie each composed of ihirtj-two 
plates, making in all thm knndxed and twenty ; 
the latter liave just double that number, making 
six hnndied and fortf ; tlins this Uxdiin's bos is 
built up of nine hLindrcd and sixty plates; every 
one of which is of definite shape and angk, and 
Hts into the angles of its fellows with the aocnracj 
of the most skiliuliy constructed cabinet-work. 

Now every one of these plates is an eloquent 
witness to the past life-history of the Sea-urcliin. 
For the reason why tbe enelosing box is made of 
so many pieces is, that it might gradually expand 
and enlarge its capacity with the ever increasing 
requirements of Ae soft organs within. Erery 
plate is enveloped by a vascular flesh, from which 
the calcaieoiis particles are deposited in « constant 

and perfectly unifunu ratio ; and thus all the con- 
stituent plates are continually enlarged by additioois 
to both the internal and external snr&ces (in- 
creasing their strength), and to their sutural 
margins (incfeaaing iiieir combined eapaoity)| nmtil 
the adult dimensions are attained. 

The size of the newborn Echinns is not nearly 
eqnal to that of one of these plates^ and the 
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pcQgressivB increase of the plate hj depoeitiaii on 
their edges haa eertainly talm aeTeral jeais to 

accomplish** 
The aame result is iofemUe from the stmctiiTe 

of the spines with which every plate is armed. 
Each of these is a verj long cone of calcaxeons 
matter, arraimrd in minute oval chambers, divided 
by thin glassy wails, and deposited particle by 
particle from the thin stratum of living flesh 
with which each has been invested from its first 
embryonic devebpment 

But of tliis Echinus, as of the Medusa hefore, we 
find a history anterior to either box or spines. Its 
first appearance in this sti^ of eadstence was as a 
barely- visible circular disk, constructed on the 
outside of the stomach of a singular transparent 
organism, much like a Medusa, but of a domular 
form with four or six legs, stiffened by calcaieoas 
rods, and a crowning pinnacle. For some unde- 
fined time this gelatinous dome had been gliding 
with a stately movement through the open sea, 
before there was the least trace of the disk, which 
afkerwards grew to the Eokima* In its earliest 

* I coiMdiide BO ; because I hitve kept specimens of Echinvm, 
not foU grown, in hMlthj conditioa, for imAj % jear, witlumt 
any penMptiUe inoreaie in their dimnnwoM. 
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condition the dome itself was a soft, apherical, 
mnlbeny-like Infiuornm, eoyeied with vibral^le 

cilia ; this altered its form to that of a three-sided 
pyiamid^ and this to the vaulted dome. 

Clearly, therefore, we have a right to infer a 
past history of the Urchin, and that of not a few 
distinct stages. Bnt no ; the specimen has com- 
menced its history within an hour ! 

Yonder Feathex^star {(hmaitM) notice; which, 
having just now started into mature life at the 
almighty fiat of its CSreator, goes careeiing joyously 
through the sea, expanding and contracting its 
many. jointed and feathery arms, as if it had been 
accustomed to the alternation for a long life, and 
ever and anon settling itself by grasping the points 
of rock with its dorsal claws. You would hardly 
think that those licxiblc and slender arms were • 
made of stone: yet they are; every joint of the 
stems and of their pimiSB is a vertebra of stone 
(precious stones, you will say — topaz and ruby — 
from their biiUiant hues), which has been formed and 
deposited atom by atom, by the slow and gradual 
process of secretion of calcareous matter; the lime 
having been primarily collected from the sea-water 
which held it in solution. At least, such is tlie 
physiological deduction. 

K 
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But iheie was a period in the Camaiula's hiatoij 

'when it was not a iiee-swimming star, but a lily- 
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like flower of ten slender fringed petals, seated at 
tilM itammit of^a long stalky with a central oolumliar 

axis of stone. Before that, the flower-Iiead had 



Digitized by GoogI 



V 



nmBBTCBBRATE AKI1CAL8. 195 

a Imd-like figmei and Ibe petals weie minate and 

destitute of lateral fringes ; and earlier still, it was 
a tiny gelatinona dab without any derelopment of 
stone, affixed by a spreading base, and sbooting 
forth from the top a few pellucid processes. JE^liei 
still, it was, no .doabt^ an infdsoxy-like genunnle^ 
clothed with cilia. 

Through all these successiye stages, which, of 
course, occupied a considerable period of time, we 
should certainly affirm the Feather-star to have 
passed, did we not know that it has this t&j hour 
burst into existence. 

That Panther, whose tawny fixr studded with 
black rosettes appeared so beautiful as he bounded 
with agile grace from glade to glade just as we 
emerged from the forest, contains wiihin his intes- 
tines, though you cannot see it, a mature Tape- 
worm. The body of this parasite consistB of some 
hundreds of square flattened segments, each of 
which includes a complicated generative apparatus, 
equal to the production of thousands of fertile ova. 
Is not this an evidence of age ? For, first of all, 
consider that the formation of each of these hun- 
dreds of joints has Lceii a work of development 
from the anterior parts ; and therefore they record as 
many distinct and suocessiye prooesses as there are 
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segmentB. Aiid, seecmdly, I«mem1>erl3iatihe7bpii^ 
did not commence existence ag a Tcbmu, nor in iha 
Qoaditknii in which it now exists, wilhin the 
bowels of the Panther. It looks l>ack to anutiier 
ferm, and to another liTing nicku. 

There was a time when this paiaeitic eraatme 
had no ribbon-like body of flattened generative 
segments. There was, indeed, the same cuioiui 
head, a tiny globose knob at the extremity of 
a slender neck^ fiomished with the same anay as 
now, of rows of hooks and sndting disks* Bat in 
place of the segments, the neck merged into a 
membranons bladder distended with dear fluid. 
It was not a Tmiia tlien, but a Cysticercm* 

Its home was at that time the interior of a 
living animal on whose vitalized joiees it was 
sustained, but that animal was widely diffi^cent 
from its present patron. It was an Antelope, that 
cropped the wiry grass and aromatic shrubs of the 
and plain. 

Earlier still, the germ of tliis Tomia was an egg 
lying on the ground, having been discharged from 
the reetom of another Panther, in the bowels of 
wLicli it had been developed by one of the segments 
of a former Tama. 

Let ns now traee the history of this organism 
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onwards from the point at which we have arrived 
in par zetrograde rejeaichea. 

The parent TtBmtt^ etiU enugly enseonoed in He 
obscene abode, partlallj matured and then sepa- 
rated the ttltiniAte generatiya wgucfit, ooniauiiBg 
many lliousands of uva, far advanced towards 

per&ctioa. The detached segment now beeame 
endoBed in tiie £0000 of the Oamiyeie, and was at 

length discharged, enveloped in the pellet. The 
eggs, aoqainng matoritj, wm hatched, and the 
iniaiit worms individually scattered themselves 
among the smronnding herbage.* 

One of these ^^as deyomed the herbage bj 
a grazing Antelope, and having safely escaped the 
perilous ordeals of raaadeation and nunination, 
passed into tlie stomach of that ivuminant, whence 
it soon made its way bj some nnknown but un- 
erring ronte to the liver, in the par^chyma of 
which organ it rapidly developed the cyst, which 
gm tD iknb present stage its proper diancter. 

The Antelope fell a prey to the ferocious Cat ; 
its flesh was quickly digested in the stomach, bat 

. * I am not aware that tliis stage of the Entooocm has been 
AietaaUj- obsenred ; but from what we know of ita previous and 
subsequent hislbory, the correotneaa of the statemetit in the text 
will scarcely be disputed. (Bee Plcol Owen: Comp. Anat. of 
InTeitoh. Ed. i. p. 74.) 
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the gastric juice produced no effect <m the C^sti- ' 
cercus. This parasite iiad luerelj changed its 
lesideofie for one moxe ooniiiiodioii8» or at least 
more suitable for its further development. It pre* 
senHy attached itself to the walls of the intestine 
by means of its oral hooks and snckers, and, getting 
rid of its yesicular sac, with its £uid contents, pro*^ 
bably by absorption, it began to develop, joint 
by joint, tliat immense ribbon, which it possesses 
now, and which constitntes it a Tapewoiim. 

Such is the "strange eventftil history" of this 
lepalsiye creature ; a history legitimately deducible, 
in all its stages, from its piesently-ftdsting condi- 
tion. But it is a history altogether illusory. The 
Zbfiia never waa a CysUoareiu : llie Panther, is as 
yet guiltless of capricide : it is this moment called 
into beings and the Tapeworm begins existence 
within it* 

This lump of red sandstone that has been roiled 
about in tiie sea, till all its points and angles are 
worn smooth, is now roughened again by the 
close and hrm adhesion of extraneous substance, 
in the form of a cluster of dielly pipes, which 
twine irregularly over the surface of the boulder, 
and then start up erect with open months. These 
are the tales of a species of Serpuhj and the worm 
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itself IS seen uou slowly emerging from one of 
them, and introdacing its oonical stopper, and 
elegant fans of white and scarlet filaments, to the 
genial daylight* 

Observe, ItoweTer, that the tabes are not of the 
same diameter throughout. At the point where 
they start up from oontact with the stone, they are 
considerably smaller than at the tip ; and if we 
trace back the adherent portion along its tortuous 
course, we find that it constantly diminishes until 
it is but a slender white thread of stone. Now 
this slender extremity was formed first ; and as 
the worm itself grew, so it progressively ie(|uire(l 
a larger and yet a larger habitation; which was 
readily provided of the due dimensi6ns, because 
the material, which is limestone, was secreted by 
the swollen collar of the worm, and being freely 
poured out as required, was moulded of the proper 
calibre by the rotatory motion of the animal, com- 
bined with the special use of certain tactile organs 
for the purpose. 

The shelly tubes themselves afiSord us ocular 
evidence not only of their progressive fonuatiou, 
but also of the successive steps by which this was 
' effected. For at certain intervals of their loigth 
we perceive rings of the common stony substance, 
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which mark the rim or mouth of the tube as it 
existed after each periodic increase. The mouth 
of the tube is, as we see, slightly expanded in 
a trumpet fasliion ; but as the general cylindrical 




8ERPULA. 

figure is to be maintained, the next deposit of 
calcareous matter is not made at the very edge of 
the lip, but on a ring a little way within the 
margin, whence it is carried up, leaving the former 
margin slightly projecting. 

Who could hesitate to assert that a history of 
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past time is l^bly written in the annulatioiiB of 
these eltaaj tabes? And yet the creatines, with 
, tlieir tubes, have been but tliis instaut created. 

But here is a tube of quite another oonatructioii^ 
though inhabited by a kindled woTin. It is wholly 
built up of sand, the inimitable architecture of the 
indwelling Terebella, who has thus soeeeeded in 
performing a task which defied the efforts of that 
too industrious artizan^-— the £uQiliar of the re- 
nowned Hiehael Scott* Oor worm has certainly 
spun a rope of sandy and one whioh holds together 
with snrprisuig tenacity* 

Tlie instrument which our little architect wrought 
with are the long tentacles^ which, like a tangled 
toft of yellow sewing-cotton, twist and twine oyer 
the floors of sandy pools* Nothing at first sight 
seems less adequate for ihe jnirpose than those 
very slender, soft, and flexible threads. Dr. Wil- 
liams shall tell us how they are used. 'VThey 
cmisist of hollow flattened tabular filaments, fur- 
nished with strong muscular parietes. The band 
may be rolled longitudinally into a cylindrical 
form, so as to inclose a iioUow cylindrical space, if 
the two edges of the band meet; or a semi-eylin- 
dricid space, if Ihey only imperfectly meet This 

* S«e Notw to "Macmion." 
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.mimitable mechanism enables each filament to take 

up and firmly grasp, at any iwint of its length, a 
molecule of sand ; or, if placed in a linear aeiiea, 
a r&w of mokcnks* But so perfeet ia the dispo- 
sition of the moscolar fibres at the extreme free 
end of each filament, that it is gifted with the- two- 
* fold power of acting on the sucking and ou the 
mnaoolar principle. When the tentacle ia about to 
seisse an object, tiie extremity is drawn in, in con- 
sequence of the sudden reflux of fluid in the hollow 
interior ; hj this moyement a cop'^haped caTity is 
formed, iu wliich thq object is securely held by 
atmospheric pressure; this power is, however, 
immediately aided by the c(mtraction of the dradar 
muscular fibres. Buch, then, are the marvellous 
instruments by which these peaceful worms con- 
struct their habitations."* 

Since the slender tentacles are die implements 
by which the sand-tube is thus built up, it is 
manifest that the existence of the tube must be 
subsequent to the existence of tiie tentacles. But 
the Terebella was at one time witiiout tentacles ; so 
that its history certainly reaches back to a date 
anterior to the existence of a tube. Several stages 
of life have intervened between that distinguished 

* Report on Brit. Annelida, p. 191 



bf the present worm-lbrmy and its in&at ocmditioii, 

when it swam as a ciliated undivided monad. 

809 at least, we eondude horn, phyaiologieal 
data ; but our conclusions are false, because contra- 
dicted hy the £Act that the mature anixoal with its 
case has been just now oreated* 

Let us forsake the ocean-shore, and walk again 

through the glades of the virgin forest. A Wliitc- 
ant ( Ihrmes) crofises our path, and, by tracking him 
home, we speedily discover his dwelling, an enor* 
mous structure composed of gnawed wood cemented 
with an atiimal secretion, and farmed into thin but 
very firm and hard layers. Swarms of labourers 
are passing in and out; and, on our breaking away 
a portion of the edifice, out come crowding the 
warriors, witli formidable jaws extended widely, 
ready for the fight* In the interior we find nmne- 
rous' chambers stored with food, and nurseries 
occupied by young and eggs, the number oi which 
is CTery hour increasing by the OTiposition of the 
gravid female, — the q^ueen of the city — who is 
lodged in an apartment in the veiy centre of the 
whole. 

The entire edifice has been built around her ; she 
is the hope of the cokmy, the only mother in this 
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rut twwnbkgp. It is thm£m tfaioiigh her that 

we must look for a past history; and in her we 
iiud it. Some moathfl ago, whoa she was not more 
tfaaa one Ihousandih part as lai^ as ahe is now, 
though then adult, she migrated from some other 
city not less populous than this is now. It was 
just before the periodical rains, when, at the time 
of the great annual swarming, myriads of winged 
males and iemales were erolTed from the pnpa 
state, and flew out firom liieir native city. This 
indi vidnal female was fbond hy some of ihB waAm 
that now compose this colony, and was imme- 
diately selected to be at onoe their pnsoner and 
their queen. 

We thus trace our great egg-layinpr Terraes to a 
citf of last year's building, in which for a time - 
she w as in an immature condition as a nymph, and 
before that passed a still less-developed stage as 
a larva. Hence her life-history goes yet farther 
back to an egg, origmaUy laid by a former £^ale 
in exactly the same oirciunstanoes as those in which 
we find this guaided and immured individual. 

Thus we reason; bat the female^ with her host 
of attendants, and the house, which is inseparable 
from their present stage of existence, has been 
created to-day. 
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See that creature whicli with load ringing 
hum Is vhiriing rcnrnd and round the. tassel-like 

blossoms of this noble Eugenia. You would think 
it a bird its .luaasive sise> but it flashes and 
flparldes in the sun, Kke a great jewel. Now it. 
suddenly alights on one of the crimson ilowers, 
and you may percdve that it is a beetle ; — a beetle 
of vast size, and glitteiing like a lump of Lurnislicd 
metal; — it bears the name of Goliath,-^a giant 
clad in polished armonr. 

This is his lirst hour of existence ; now for the 
first time has his nervons qpBtem responded to tke 
stimulus of the sweet air and genial sunshine. An 
hour ago he had no nervous system ; no system of 
any sort; no life; no being; no anything ;--]ie 
was iKjt until this hour. 

Yet if we were to ask a fiiend ccmreitsant wHh 
entomology his opinion on the age of this insect, 
he would immediately give it ; not, however, as an 
opinion, for he would repudiate the uncertainty 
which such a word implies, but as an indubitable 
&ct, resting on &e infallible grounds of constant 
observation and undeviating experience. 

This £ne GoldaOisMi' he would say, has not 
long, probably, emerged from a hollow case of oval 
form, made of particles of earth agglutinated 
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together by a secretion from the mouth of the 
larva, and concealed under the surface of the 
ground. Within that sepulchre it has left its 
cerements, — the shrivelled skin of the pupa, in 
which it had been wrapped up motionless like 




GOLIATH BEBTLK, A.MD VVPX CASK. 

a mummy, for several weeks prior to its appear- 
ance as a glittering beetle. The construction of 
the oval cell was the last act of the larva, a thick, 
massy, heavy-bodied grub, which had fattened for 
years by feeding on the roots of plants beneath the 
soil.' Four years passed away* while yon beetle 

* We have no direct observations, that I am aware of, on the 
larval state of the African GolicUhi ; but their near ally, the Ceto- 
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laj on its side, dwrklj- laboozing at this oocopatkm ; 

and before that it was a minute egg for some 
weeks. The spedmen .before us cannot be hx 
short of five years old." 

No such thing: the witness is at iault: the 
GfcUatkua is not on hour old. 

Take notice of the swarm of Gnats, which, hke . 
a dim cloud, are uniting in choral dance and song" 
in the beam of the setting sun. Every member of 
the band that " winds his shrill horn," has had an 
aquatic before he had an atrial existence. A week 
was sj>ent, in lobster-shape, with two breathing 
tubes on the summit of his body, in passing alter- 
nately from the bottom to tlie top of yonder 
Stagnant pool, and then back horn the top to the 
' bottom. And a month, was occupied in pretty nearly . 
the same employment, but in another masli, — ^in 
£sh-like form, with the star-tipped breathing-tube 
projecting from the side of the tail. But for some 
months earlier still it was a little lentiqular egg, 
which was agglutinated with a number of others 
onto an oval concave boat, that floated to and fro 
on the snr&oe of the pool. 

And there was something worth observing in 

ma awrita of Kurope, paoMMi four years in the grub condition, 
as does also the Melolontha vulgaris, another lamellicorn beetle. 
TiM Zmommm eervut,ar Stag-beetle, continuei a larva for six jears. 
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that tiny skiff of eggs; for it did, in its aitfiil 

construction, carry the evidence of time back to 
a fonaer generation. The eggs indiyidiiaUy and 
separately wotdd haye sank to the bottom of the 
water ; it was, however, essential to their life that 
they should be in contact with the air as well as 
with the water. Hence they were so arranged m 
the aggregate, that the masa should swim, though 
the constituent indlTidnals conld not To effeet 
this, the parent Gnat, resting on the calm jsurtace 
of the pool, crossed her two hind legs, and laid an 
egg perpendicularly in the angle so made : others 
were added in succession, all maintaining the per- 
pendicular position, all glned together by a cement 
that resists water, but so arranged, the crossed legs 
being still the mould, that the ontline shonld be 
spindle-shaped, while the summits of the central 
eggs, being a little lower than those of the outer 
ones, gare a concaTily to the boat. So buoyant 
was it when hnished, and the mother's legs with- 
drawn, that even a drop of water £ftlling ftdl upon 
it from above, would liavc failed to submerge it. 
There it floated, week after week, and month a£ter 
month, all through the winter, till the genial sun 
of spring hatched the fish-like larvae to begin their 
.wriggling existence beneath the surface. 
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Now may we not say with confidence, that the 
floimdiii^wiiiged insect looks back to the pupa, ike 
pupa to the larva, the larva to the egg-boat ? And 
more, that the f oim of the boat, — a form so essential 
ihat it conld not baye lived wiihoat it, — ^looked back 
to the crossed feet of the mother-guat, the impress 
of whose angle its extremities sustained ? 

Of course we might reason thus ; but yet we 
should be at fault ^ for the. ringing swam of merry 
Gnats has been this very eyening created. 
- The Gase-£ies [Phryganea) that look like deli- 
cate moths of sober-brown hue, flitting oyer the 
surface of the pond, have, like the Gnats, spent a 
considerable time under wator, When they were 
larvffi, they Indnstrionsly col- 
lected small shells, fragments of 
stone, bits of reed, and the like 
matters, and, connecting them to- 
, geiher with strong silk, made out 
^ them slender tnbes, in which 
they sheltered their soft bodies 
£rom harm, while their bard po- 
lished heads and shoulders pro- 
jected fixkm the open end. And 
alfcer haying liyed through the 
winter (at least, but I rather think ^ 
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more than one winter) iu tliit) state, each closed up the 
entrance of hia cMtle, by spinning acioes its open 
end, a transyerse screen of lattice-work, made of very 
strong and stout silk, wiuch, while it should senre 
the purpose of keying out eyil-minded intruders, 
during the helpless inaction of the pupa, should at 
the same time admit the free ingress and egress of 
water necessary for its respiration. 

The liie of the larva, and the exercise of these, 
its curious 4n8tincts, are, together with the duration 
of the pupa stage, inseparable precedents of the 
imago state in which we now obeerve the flying 
insects. No, not "inseparable;" for in this case, 
at least, they had no existence in time ; they are 
prochvcmic developmentB. 
^^ijj^M^ In this pond at our feet there is an 
object worthy of a moment's observation, 
minute though it is, for it is only visible 
as a speck to the unassisted eye. On 
one of the whorl-filaments of this tofi 
of MyrlophyUum^ there stands up a 
cylindrical tube, firmly adherent to the. 
plant by its foot, but free at its upper 
end. Small as it is, this chimney is 
built up of hundreds of pellets, solid, 
round, and yeiiow; placed in sym- 
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Dietricaiozdery and firmly oemented together. What 

has made this tube ? Ha! here is the little architeet 
readj to answer for himself; he thrusts out his head 
and shodlders from his chimnej-top, and annoimces 
his scientific cognomen as Melim ta rtngens. 

Look! he is in the very act of building now. 
Did you see him suddenly bow down his head and 
lay a briek on the top of the last coarse? And 
now he is busy making another brick ; his mould 
is a tiny cup-shaped cavity just below his chin ; 
hia material the floating flocooae atoms of vegetable 
refuse. Cilia along his flowei-like face collect these 
at(»ns into a stream^ and pour them into the ci]^ ; 
and cilia within the enp whirl them rapidly* ronnd 
and round in many rotations, until with the aid of 
mneos th^ are somewhat consolidated into a lonnd 
pellet. The brick is made, and nothing remains 
but that it be deposited next the former, in r^golar 
progression, and this is done by the tiny riiemiff 
suddenly bending his head forward, and bringing 
the ch]n-ciq» with exaet preciaion to the spot. 

And how long has he been engaged in this piece 
of work? Little more than a day. It was com- 
menced yesterday, when the oieatore was not more 
than one-thiid as large as. he is now. . But he had 
lived a few hom» befiure the commencement of 
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Ins work. He was a rover before he began to be 
ft hoose-keeper. In that early stage of joutk and 
fteedoiiA> before lie had made up hb miiid to 
life, he bad no cLiu-cup, no flower-like face, and of. 
eoDiBe no tube. A cylindzical gebtinoiui peUncid 
worm, Le issued out of the egg, witli a brusli of 
cilia on bb onnni» and dAiioed wftjwardlj thioQ^ 
the water. Wbile thm oocapied, ioB form under- 
went some preliminary modifications, and at length 
WIS Bofficientiy malaied, to enable him to cbooae 
a spot for the passing of his future iiie, and to 
conimenoe tbe building on which he is still 
eng^ed* 

Bot so. The pellet whidi he deposited when 
we began to look at him, was the first he had 
ever made ; he had been created but that moment; 
and all the prerioiis pellets of the case had been 
called into being just as we saw them. They 
were bnilt iq> prochromcally. 

I tear a piece of hade horn ^ trunk of ^lis 
half-decayed tree, and have disclosed amidst the 
rank-smelling damp and rotten wood, a large 
Jnhs, a slow-moTing creatore, with some hundred- 
and-fifty little twinkling feet. As this 
has attained its adnlt condition, it most be at least 
two years old ; for it does not acquire its.reproduo- 



tiye organs aud perfect deveiopmeat till that 

This creature has passed thru ugh a rather 
canons historj of o^olutipiis. The egg fiom which 
it was produeed was lodged in a chamber exca- 
-Yated hy the parent, a few inehes below the 
snriace of the rotten mould. From this egg pro- 
ceeded a little kiduej-shaped body, without limbs 
or moticmy complctelj enTeloped in a swathe of 
delicate transparent membrane. About a fort- 
night it remained in this helpless state, during 
which its organs had been fonmng out of the 
coutstituent cells, bj repeated subdivision, and 
definite arrangement. At length it burst its cere- 
ment, and a minute Julus appeared, not more 
than ^th of an inch in length, composed of a 
head with antennie, and a bodj of eight segments, 
of wliich the lirst tliree carried each a pair of legs. 

All the multitudinous limbs which we see in 
this adult liave been produced in successive moult- 
ings, and all the nmnerons segments haye been pro- 
duced hj the snbdiyision of the last but one,— that 
is the joint preceding the anal one, — six at a time. 

By the time the little animal was ready ht the 
second sloughing, that is, in about a week after ' 
* Ikbro; Ann. d. Soi. Ksfe.; fii. 185& 
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the preceding, three more pairs of feet were seen, 
which had budded from the fonxth, fifth, and sixth 
segmentB, but which were as yet doeely packed 
down beneath the investing skin ; the seventh seg- 
ment also was obscurely marked into six divisions. 
The skin was now tlirown off, and these changes ■ 
were perfected ; the little Jnlos now had six paiis 

* 

of feet» and thirteen segments. 

This process was repeated again and again ; the 
new limbs always developing on the segments 
last produced, and six new segments being always 
tbmed out of the existing penultimate. And by 
this gradual succession of deyeldpment, the animal 
has attained the number of limbs and segments 
which we now perceive. The antemuB and the eyes 
have likewise pa.^.^ed through successive stages. 

We have a right to in£er the lapse of a period 
sufficient to produce these changes, for we see 
their indubitable results ; but our inference would 
only lead us astray, because we have not allowed 
for a disturbing influence, — that of the Law of 
Creation* This is the Julus*s first hour of life* 

See, on the trunk of that towering Cedrela, a 
round hole, out of which a large JSeetle is in the 
act of emerging. It is a noble BiqfresiiBf encased 
in glittering mail, of the most refulgent metallic 



Digitized by Google 



;ny£Btebrat£ animals. 215 

spleudour, <^rimsoD, gold, and green.. Can we find 
any cine to- his age ? Tes : the white grub has 
rioted and fattened in its burrows in the timber of ' 
this tree for many years ; ever gnawing away with 
its homy anger-like jaws the solid wood in tortuous 
galleries^ which constantly enlarged, as it progres- 
siTely grew, while its wake, as it ad^aacedj was 
partially filled by its ordure. The old tree is, no 
doubt, peifoiAted, through and through, by its 
winding corridors, as' large as your middle finger. 
As soon as the vermin had passed this his nonage, 
which, as I say, may have occupied a dozen years 
at least,* he sank into his short pupa-sleep, and 
here we see him paying, his first visit to the light 
of day. 

True ; this is his first erperience of daylight, and 
indeed of anything ; for all the pupa-sleep and the 
larva-labour were prochxonic in this case. The 
Beetle is just created. 

Hark to .that hollow roar! There is no mis- 
taking that majestic sound. It is the voice of the ■ ^ 
many-sounding sea. Yonder through the trees 
we catch a glimpse of its shining lace, and here 
we are at &e verge of the di£fe, against whose 

* B. splendida has been ascertained to have existad, M an 
inmate of the wood of a table, for more than WtetOg jmn, 
(Linn. Trana. ; x. 399.) 
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feet the wares aire breaking in i^ite foam. We 
will elamber down to tlie rocks. 

In this weed-fringed tide-pool there is a tine 
specimen of the Shore-crab {Caremm mmia$)» It 
is a male just amyed at the perfection of adult 
age ; its carapace smooth and wholly dark-green 
in hne, its under parts mfons <»range. Its daws 
are large and sharp; and the promptitude with 
which it pre^nts these £)rmidable weapons, ex- 
tended to the utmost, shows iiow conscious it is of 
its warlike powers. 

To all appearance this Crab is several years 
old ; * I mean in this his present perfect or imago 
form. When this form was first assumed, the 
diameter oi the carapace was not more than an 
eighth of an inch ; it is now two indies ; a great 
many periodical slougliiiigs of the crust must have 
occurred to accomplish this sixteen-Md increase. 

But four distinct metamorphoses were passed 
before the commencement of this form. There 
the Grapsoid form with the ontHne of the carapace 
nearly paiallel-sided, and the dentations on the 
sides. Before this there was the Megalopa iorm^ 

* The mte of inareaae in dimiiiiioiu tlunm by spednimg of 
iibaB vpec&M, bow «> SraqiMntij ktpt in Afaaik, ivuniiti ttig 
iweition; thoqgli how many yem ft Crab takai to attam adiiH 
dae^ no eiaot obiem>ttonB» so lar w I Icnow, testify. 
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with the carapaoe OTate, and the abdomen project- 
ing 1)ehind« Before this there was the Zoea form, 

with the carapace rising into a tall erect spine, 
sessile eyes, no daws, and the abdomen a slender 
jointed cord ending in a triangular plate. And 
before this, there was the egg, which was hid hj 
the mother jDrab, and earned by her for a consi- 
derable time attached to the fedse feet of her 
abdomen. 

All these evidences of age, elear and unanswer- 
able though they are, are yet fallacions, because 
the Crab has been created but this morning. 

On this sea- washed branch of a tree, which has 
been blown off by some tempest, and carried into 
the ocean, there is a single Barnacle (Zepew). It 
consists of a hand of many pairs of fringed fingers, 
protected by a shell of five pieces, and*a long 
flexible cartilaginous stalk, by the lower extremity 
of which it adheres to the timber. 

The shelly valves are all crossed by strongly 
marked lines running oyer their suzfoces in a direc- 
tion parallel with each other, and with the outer 
margins of each valve. These, like the corre- 
sponding foliations in the tube of the Serpida, indi- ' 
cate the successive stages of growth ; the outlines 
of every valve haying stood at each of these growth 

L 
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jn m ff^^^ammi- On eack o£ the scutal valyed 
in ihis inai^val I em ooimt abom 260 growth- 
UnfiB ; if we auppose one of these to be made in a 
imk,« and tfaa inoieaie to peooeed wdfimnlj 
throughout the year, ire mvmt odMlnde Ae ^»lfiB 
to hftTO baflft jnat five yean iu making 




This animal, like others we have abeadj ex- 
amined, had, moraoTer, a histoij befoxe the firat 

* The exuvia of the cirri are sloughed from the B o i vm dm 
about every week in Bummer; and perhaps thia prooeM is 
OMftuiaoufl with an addition to the Tatres. 
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through several metamorphoses ; in its pupa stage 
it had the form of a Chfpria^ and in this oonditioii 
it first became adherent to the timber : before this 
it was a larva, having a general lesemblanoe to 
another Waterflea, the C^ebps^ espeoiallj in ila 
younger stages: in this state it moulted several 
times. KoT was thiathebeginniiigof itslife; for 
tlierc was the still earlier condition commou to. all 
these classes of animals, via* that of the egg, whieh 
was laid and carried for some time hj Ae paieiit 
Barnacle, and at length hatched while within the 
valves of her sMl. 

Tlius, through a course of several years we are 
able to trace baek tiie exbtenca of this Ciniped, to 
its patent of a foittier generatloiL Bat oor eondu* 
sions are altogether vitiated by the sim{>le fact that 
' tliia individual is the font of its speoiea; it never 

had a parent ; it never was an egg. 

From the lod^ pool before us I have picked up 
a rough pebble, Hie snrfaee of which is inomsted 

with a delicate work of stony lace. This fabric, - 
tooine to be resolved by tiie miaasastsd eye, ooih 

sists of the oval cells of a species of Lepralia, 

There aie some hnndieds of cells in this patsh, 
iHiieh altogediCT does not cover a sqnare inch of 

L 2 
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the pebUa; and they axe all made after one pat- 
tern, and set iu a very ^regular manner, in qtiin- 
emiz. Each ia a mmate alipper-shaped box of 
atone, with the orifice aet round with apinea for the 
protection of the inmate, a transparent, elegant, 
and aenaitive Polypide, which beaia on ita head 
a coronet of ciliated tentacles. 

I am not going to deacribe the inteieating atme- 
tore and economy of this atom of life ; hat mexAj 
wish to direct your attention to one point, — the 
evidence which it a£foxda of the lapse of paat time. 

Every one of these hundreds of stony cells, 
together with ita living tenant, waa nonnaUy pro* 
dnced hy a proocaa of gemmaticm; eadi having 
budded forth from the side of its predecessor as a 
knob of dear gelatinona fleah, in Ike midat of which 
was developed, first the ceU, and then the polypide, 
— ^the latter appearing in a mdimentaiy eonditioni 
and gradually acquiring its proper organs, before 
the oxihce of the cell was opened. 

I aaid every one of the oella waa tfana formed ; 
but I ought to have excepted a single cell, which^ 
thoogh in no wiae differing fix>m the reat in form or 
atracture, had a very diflPerent origin. This was 
the primal cell, and its beginning was as follows ; 

A minute atom of a acariet hne, and of a aemi- 
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elliptical shape, was one day wKirling round and 
round with rapid gTrations iu the open sea. It 
was of soft oonBiBtence, coyered with strongly 
vibrating cilia, and famished with some stouter 
setss. Afiter enjoying its motile instincts awhile, 
it settled down on this pebble, and became station- 
ary. Presently it secreted and deposited calcareous 
matter around it^ Hke a coating of the thinnest 
glass, the red pareuchjma receding from the hyaline 
wall towards the centre. 

. Soon an oriiioe wiih thickened edges appeared 
on the upper side^ and minute spines grew from 
tiie edges, which quickly lengthened. It was now 
a Lepralia cell, and now the polypide was deve- 
lopedy and protruded its mouth firom the orifice, 
surrounded by its elegant bell of ciliate tentacles. 
This solitary cell became the parent of hundreds 
more, by the gemmatiye process which I have 
already described. 

But the red swimming atom; — whence came 
that ? Well, it was shot out from the interior of a 
previous L^aUa, the result not of a gemmatiye 
but of a generative act. It originated in another 
patch similar to the one which incrusts this pebble, 
and that, in like manner, and by exactly similar 
btages, looked back to an anterior patch, and so on. 
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PUninble M this infemoe is, it ib fUae ; for the 

little aggregation of cells and polypides has been 
cftUed into existence hy tlie Divine Jiaif this retj 

instant. 

We are still at the sea-shore. Within the long 
and nanow crerioes into whidi these low-lying • 

ledges of shale are split, innumerable tofts of sea- 
weed,— -olive, purple, and gieen, — axe perpetnallj 
waving in the wash of the sea. On one of these 
branching shrobs of PhyUofhonk^ there is adhering, 
apparently cast there by accident, an in^kr mass 
of pellucid jelly. It firmly cleaves to the alga, 
enclosing the bases of several branches within its 
firm but gelatinous substance. 

This knob of jelly is a compound animal of the 
genus Botryllus, and it has just been created as we 
see it. In order to understand its nature, look at 
it more closely. 

Enclosed in the clear purplish-grey jelly, in the 
midst of scattered lighter specks, we see several 
htai-like figures of bright hues, in which yellow 
and red are predominant ; the symmetrical arrange- 
ment of which pleases the eye, and reminds us of 
some ornamental pattern designed by human art. 
Each star is composed of several (three, seven, ten 
or more) pear-shaped animals, with their smaller 
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ends meeting in the centre around a common orifice, 
^om which a curreat of water is disdiarged. 

Now tibis assemblage of animals hem eridenoe 
of progressive development. Some time ago a 
tiny egg was discharged from a parent Bafyr^UuB^ 
whicli presently produced a little active tadpole- 
like larva, called a ^'spinule.'" This swam ac- 
tively by means of its wriggling tail ; but at length 
it settled head do^vnward on this piece of sea-weed. 
Immediately the head adhered, by an effosed 
cement, to ita support ; the tail now gradually dis- 
appeared; and the round head, in the midst of a 
^ of jeny.lik« cement, 1,eg» to dispUy two 
orifices on its surface. It soon assumed a pear-like 
shape, and thus the first BoiryUua was &^ed. 

rrom the side uf this " pear/* another was deve- 
loped by gemmation, and a third on the opposite 
side ; the smaller ends of all were in contact, and 
the orifices of these extremities began to merge into 
one ; while the large ends diverged. A fourth and 
a fifth pear "were successively produced in the 
same mode, until a star or ** system was formed. 
Meanwhile the surrounding mass of living jelly • 
had been commensurately enlarging, and a new 
Botri/llu8, separate from die other star, had been 
produced in the jelly, which was the commencing 
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point of a second system ; and thus, by degrees, 
the compound mass of systems has grown to its 
present state of development. 




BOTKYLLVS. 

a, portion of on« system and of a mass, on Phyllophora rubent; b, an eg|f 
c, spinule ; d, the same, attached ; e, the tail absorbed ; /, the young Bo- 
trylluM. All magniried. 

This process has been one of time : the adhesion 
of the spinule " took place in about sixteen hours 
after its escape from the egg. The appearance of 
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' the two orifices was when the little animal was 
four days old ; and bj the end of a week a second . 
**pear" had budded. The attainment of the 
present condition may have occupied about six 
months, 

Najr ; time has been no element in this deve- 
lopment ; it is prochronic development; it is the 
'developineiit of creaiiun, not of nature. 

Behold that ruffling of the smooth surface of the 
water; it is caused evidently by the forcible 
ejection of a current from some source a little way 
beneath the surface. Yes, it proceeds firom the 
orifice in this mass of calcareous grit ; where the 
protruding pipe of shell indicates the snug fortress 
of a OlofWMffdla. I will carefully break away a 
little of the soft stone, and we shall see the curious 
structure moie dearly, Hal I have split off a 
piece which nicely exposes the whole burrow, 
without having materially injured the creature or 
his shell. 

You see it is a bivalve Moliusk with one valve 
firmly imbedded and cemented into the stony wall 

of its chamber. But the hinder end of this valve 
18 continued into a shelly tube^ intended to protect 
the siphons, which is carried through the gallery 
, forming the entrance into the chamber^ and opens 
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by a wide orifice in the free water outside. It isf 
to this tahfi that I call your attention. 



I 




CLAVAOKLLA. 



You observe that on its outer surface there are 
several foliated expansions of the shelly substance, 
surrounding it like so many frills at pretty regular 
intervals. Each of these foliations is a permanent 
record of a certain epoch. The terminal one is 
the margin of the tube-wall everted. The one 
below this was at some past period the eversion of 
the margin at what was at that time the extremity. 
The third frill had in like manner terminated the 
tube still earlier ; and so with the fourth and fifth. 
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It is impossible to look at these expansionB, and^ 
not to beliaYe ttkat tkej h^ve baenionned in sne- 

cession, in tliis way, by the periodic giowtli of the 
tube. 

These "ms a time when ihe fiiBt fisU was not 

commenced; when the c^eatiire was a MoUoak 
vithainiple ralyes* But this was not the 
beginning of its liistorj. It was aa a swimming 
Infosoiy witb a bxoad ciliated disk, and a lashing 
Jlagellum^ that tlie cveataie eorameneed ite inde- • 
pendent career; and it waa doubtless in this 
condition * that it fimnd its way into the bnmw 
of some Saancava. Here its tiny transparent 
yalyes were secieted; the valye was soon 
cemented to the chamber ; and then the creatnxe 
began to secrete and fonn the tube around its 
siphons, which was progmmfty enlarged, and 
adorned at every stage of elongation by these 
witnessing riillw mUmm twrtannaf is recorded in 
imperishable stone. 
What can be more irresistible than such cTi* 

* Mr. Broderip BUppoMI it to h&ve had the poWCT of swim- 
ing freely, and of seeking its future habitation, of a bivalve / 
but LoT^n had not then made known to ua the embiyogeny 
and metamorphoBis of the Conckifera. It is much rrioro pro- 
*hable that the caae is aa I have Tentured to aaaume in the 
text 
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deuce as this ? And yet we must take exception 
to it on the ground thfti this is llie toejt hovr of 
the animars creation. 

The elegant spinous shell-fish that we disoem 
jronder, ha]f«biiried in the sandy floor of the a o a 
I mean that lilac-tinted Prickly Venus (Diom 
, Veneru) needs no shelly ^tection for its siphons, 
which, as you may observe, are protruded to a great 
lengtL But a lesson not less instructive than 
that taught by the tube-firills of the Olaoagdla is 
inculcated by the valves of the Diom, Near the 
hinder mazgin of each valve there is a ridge which 
runs from the beak to the front edge, a ridge which 




bears the series of long slender shelly spines, that 
imparts such a charm to this shell. 

Each of these spines records an interval in the 
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gi owdi of the shell There are suttoen distixictly 

enumerable ; eacli of which majr poBsibly mark a 
year's gtowth. The increafle of biyalTes, how- 
ever, is slow ; and it may be thiit a longer interval 
than a year haa iuterveued between spine and 
spine. For if we look more closely at this beaati- 
ful «hell, we see that the whole exterior of both 
yalyes is marked with concentric foliated ridges, 
which arc also indubitable lines of growth; and 
that these are twice or thrice as nomerons as the 
spines, horn one to five being intercalated between 
those whioh support the prolongations of the 
sheUy substance* 

Each of these concentric lines has a history. 
Every line, as well as every spincy has been pro- 
dnced b} ci protrusion and eversion of the glandu- 
ligerous edge of the mantle, which then secreted 
and poured out a copious deposit of calcareous 
matter along the margin of th^ previously existing 
valve. In this species each periodic deposit took 
the form of a ridge slightly elevated above the 
general sur£Ace ; and, because the turned up margin 
of the mantle invested the edge of the valve 
already formed, therefore the new layer, with its 
devated ridgCi was concentric with the last edge, 
which was concentric with ibe pseviona one, and 
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SO on, the common centre of all being ike beak 
(wmlbe) at the back of the yaWe, 

The iipiueb were formed in a manner essentiallj 
aiiBilur* At e¥eiy seooad or tiiiid pedod of ja- 
^crauaey ihe nuurgm of tbe maaile, wliidi is ywy 
Tersatile and protrusile, was tlirust out, at the 
point which oomsponda to tha Bpinea, into a long 
fleshy groove, by the reduplication of its edge. 
Within this groove the calcaieons Becntion was 
pomed out; and aftar it had hem allowed a few 
momeniB to hazden or '^aaC,*' the mantle-groove 
was oantkNuly withdrawn, and a new i^ine was 
exposed, ad a produced end to the foliated ridge. 

Yety though this is the normal and natural mode 
of pvoductioB, botih of the ooneentric line and of 
the iqpinesi it would be illusoxy to conclude that 
they have been so prodnoed in the present ex- 
ample. The entire ibrmation of the I>(<)ne before 
ns haa been th-muml and pietei^natiiral: it iias 
been created, not horn.' the whole development ao 
legibly written osl the shell has been prochronio^ 

TbiBxe goes the Seorpiott SferonA (P/ersosraa 
Scorpio) y crawling over the rocks with protruded 
head and tentaoles^ and bearing his massive hovae ^ 
on his back. This shelly house of his will afford 
ns a good exampia of struotoxal development. 
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•The great dilated lip^ and the long finger-like 
prooesfles of its edge, liad no existenoe in llie 

youthful days of the shell; .they are marks of 
adult age: when janog, ihe shell was mcfiy 

spiral, with a thin straight lip bounding a naiiovv 
aperture. 

Ohserre dao a far more beantifhl creatoie by its 
side, the Tiger Cowry ( Gyprcea Ugria), Its shell 
is now entirely enveloped in the meeting wings of 
the great fleshy mantle, which is mottled with 
changing hues; and its foot or crawling disk 
covers a space three or four times as lai^e as the 
shell. On lifting it in our hand, the whole of this 
amy of w(A flesh has been rapidly retracted^ and 
has wholly disappeared within that very narrow 
orifice, bordered with toothed projeotions, <m the 
under side of the shell, which we can hardly 
believe oapable of receiving a twentieth part of 
ihe bulk ihat has vani^ed widiin it. And now 
we see nothing but the shell, with its smooth 
Tonnded back, marked with daik spots, its whiie 
inferior surface cleft by tlii^j longitudinal denticulate 
apertoxe, and its brilliant poroellancna vanish 
over the whole. 

Now here is evidence of change and progress 
again. This Gowxy-sheU is- vary mdike that of 
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an Oliyei with a simple spirey au oval body, a 
smootli ikun lip, and a wide orifice ; and aa uiHke 

that of a Nautilus. Yet it has passed through 
both of tbflfle atagea before it waa diagnifled aa we 
see it nuw. When it escaped from the egg-sheU, 
it was a minate Pteropod, with two great ciliated 
disks, inhabiting a transparent nautilioid shell, and 
Rwimming giddilj about in a revolving fashion. 
By and by, the tiny shell ineieaaed, and the outer 
wlioii lengthened, putting on a long-oval figure. 
Then — ^that is» afifcer a considerable period occu- 
pied in increasing the dimensions of the shell in 
this form — it began to assume the adult appear- 
ance* The outer lip, which had hitherto been 
thin, gradually thickened and encroached upon the 
sptrCy and the mantle began to secMB and d^osit 
on the outer surface the coat of glassy enamel. 

At length the thickening of the lips proceeded 
to such an extent as almost to conceal the spire, 
and to reduce the aperture to a narrow line, the 
edges of which were now thickly plaited with the 
tuotli-like ridges so characteristic of the genus. 
The lobes <^ the mantle now protrude through this 
aperture ; and, expanding on each ride, hare depo- 
sited all over the exterior of the shell a coat of 
glassy enamel, studded with dark round spots or 
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doodsy wliich entirely oonoeak the sut&ce with 

the markings that were formerly visible upon it. 




Yonder Thorny Woodeock {Murex tenuuipina) 
is a still more striking shell than either, and one 
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whose periodic growths are peculiarly well marked. 
It IB ooveied at regular interralfi with rows of 
shelly spines, stiU.longer and moie numeroiu than 
those we lately admired in the Dione. Each 
aeriee crowns a thickened xidge, which nms actoss 
the wliorl, as regards the direction of its growth, 
but longitudiuallj as regards the general figure of 
the shelL 

Now, the increase of the shell in the Univalyes 
is performed ahnost exactly as in the BiTalTcs; 
namely, by the protruaion aud eversiuu of the 
mantle on the existing edge. And* therefore, ea<^ 
of these ihomy ridges, separated as lliey are hy an 
interval of just two-thirds of a whorl, marks the 
termination of a new growth, the shelly matter 
rising up at the margin in this thickened ridge, 
which bristles with elongated points. 

In this specimen we can trace ten audi ridges, 
whence we legitimately infer ten distinct periods 
thxongh which this animal has passed, besides ike 
nautiloid stage under which all the creatures of 
this Class commence existence. 

Yet, since each of these three univalves has 
been this day created, these inferences are decep- 
tive. The Scorpion-shell was never otherwise 
than dilated aud digitated. The Cowry has never 
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had a Up that was not thickened, nor an exterior 
that ma not poioeUanoufl. Tht Woodcock haa 
never known a moment in wliicli its thorns were 
loss nnmeioiia than thej axe now. 

Notice that ^ne round sheU carried along the 
ft>or of the sea, by means of a great Eeshy tortoiae- 
aheU-colonied* bodj, whkhi with a head of many 
spreading tentacles applied to the ground, crawls 
with a tolerably quick progress^t It is the Peady 
Nautilus. 

The amplitude of the beautifiil nacreona sheU in 
by no means a meaanie of the dimenaions of the 

animal; for this merely sits within the shallow 
mouthy like a Wdah fiahenoan in hia coracle. If 
we remove the creature, we sliall find the cavity 
bounded by a pearly floor, in the centre of which 
is a slender tube nmning down from it. On 
breaking away this floor, we expose an empty 
chamber, with a sfanilar pearly floor, through 
which passes the shelly tube, continued through 
the middle of the chamber, and running down to 
the neact. Thus we should find the whole interior 
of the shell occupied by a series of these empty 
chambers, fifty or upwards in number, each less 
than its predecessor (rather auccestor, if we regard 
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them ia the order of deyelopmeatj, until we can 
trace them no longer in the mmute oentie of tibe 

spire. 

Without dwelling on the fimclion of these 

chambers, ferther than to say that they appear 
admiraUj oontrived to nutke the animid with its 
shell either heavier or lighter than tbe eiirroiindittg 
fluid, by forcing water into them through the tube, 
and thus condenaing the contained air, or hj 

« 

iclaxiiig the pressure, and allowing the ela;? deity 

of the air to exclude the water,— our bosmeaa is 
joat with the formation of the eepta, aa an eividenoe 
of periodic development.* 

The aepta are formed peiiodieally, but it mnst 

not be supposed that the sheil-musclcs ever become 
detachedi or that the animal movea*^ dialanoe of 
a chamber all at cnoe. It ia moat Vikieij that die 

ft 

• The periodical fonnatioQ of these septa in the prc i-;i c.^s of 
t^T 'wth is analogous to that of the prujucting external piatua in 
tiiti Wendletmp, and of the rows of spines in the Murex ; but 
those exteiiiai processes consist of the opake caluiieuud layer of 
ilia tbeU, whilst the internal processes in the Nautilus consiat of 
the BMreoiM has^t Uk* ^ a«pta m the TmrikUa, Thus the 
eiiilMyo NoMm fti iM InbiUii a dnpk Idull, like tbat of 
moifc uhItiItb M cJl q ao, and muufMta, «ftoi>Hfng to tibe hmuI 
kwv tbe fsmaX Ijpeit tbeau-Ij stage of Hi Mdatonee ; sUlMnigli 
it coon lMgiB% and ippwntly bofoM ^vi^g qvittod tfaa >vitiM» 
to tike on iiie tpeoUl form.— lYof. Owen's Ltck en /iww rt eftr a lg 
^iMM. p. MS, Sd Bd. 
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odtftMlm glow only in front, and that a constant 

waste takes place behind, so that they aie always 
moving onwiid, except when a new Beptam ia to 
be formed ; the ^ta indicate periodic resist ^ 

These periodie altemationd of rest and action, 
however, it is obVions, can never have really 
existed in an organism which has but this instant 
been created. The appeaiancea, iherelbTe, which 
indicate them, are illusoiy, considered as testi- 
monies to actoal time. 

You are aware that what is often spoke of as 
the bone" in this Cottletish {8^^ oJkin(Uu% 
in only a concealed shell; and I need not to 
dissect the animal to acquaint you that it is a 
hi^y intoresting straetnxt. A deservedly emi- 
nent physiologist shall describe it for us. 

The outer shelly portion of this body consists 
of homy layers, alternating with calcified layers, 
in which last may be seen a hexagonal arrange- 
ment The soft, fnable substance, that occupies 
liie hollow of this boat-shaped shell, is formed of. 
anumber of delkateplatesy running across it from > 
one side to the other in parallel directionB, but 
separated by intervals several times \\4der than 
the lludaiess of the plates; and these intervals 



Digitized by Google 



288 PAiALLKTU AND vsMcmom, 

« 

aie in great part Med np hj what appear te be 

fib]:e89 or slender pillars, padsiug iiom oue plate 
or floor to another. A more oareM esamination 
shows, however, that Inetead el a large mmilMr 
of detached pillara^ there exists a comparatiyelj 
amdl nmnber <rf very tlnii OBimtt iMdBM, irU^ 
pass from one surface to the other, winding and 
doubUi^ upon themBelTea^ bo that eaoh laraiiia 
occupies a considerable space. Their precise 
anangement is best seen by ejutfaifling the ' 
parallel plates, after the amioiiB lamiw ha?» 
been detached from them ; the lines of junction 
being distinctlj indicated np«n these* B j thia 
aiTaiigcmcnt, eacli layer is most effectuaUj sup- 
ported bj those with which it ie connected abo?e 
and below; and the shinosity of the tidn interveo- 
ing laminae, answering exactlj the same purpose 
as the ** corrugation *' given to iron plate for the 
sake of diminishing their flexibility, adds greatly 
to the strength of this corioiia tei;tiive, which is at 
Ihe same thne lightened hy ike large amount 'Of 
space between the parallel plates that intervenes 
between the sinnosities of the laminsi." * 

Now the delicately thin calcareous plates have 
an been formed in snoceasioni the first fesmad 

* Caxptiuter, on the Microscope, p. 602* 
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being at the outer part and posterior termi- 
nation of the ahelli and the succeeding new 
layers extending always more forwards than the 
edges of the old." * They exhibit then many 
hmidieds of distinct deposits, each the lesult of 
a separate pxocess ; each the work of a definite 
period of time. The cuttle-bone " is an auto- 
graphic record, indubitably genuine, of the Cuttle- 
fish's histoiy* 

Yes, it is certainly genuine; it is as certainly 
autographic : but it is not trm. That Gutde has 
been this day^ created. 

* Qranlf* Comp^ Anati 5a. 
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PARALLELS ASD FBSCBDEMTa 

{Vertebrate AninuUe.) 

*' The orfanisation of the body at each epoch may be truly siAd to Iw tha 
retulltint < : all the material changes which it has lu^lergone dwlMf 
pfeceding periodi/' — JJr. CmrptmUrt Human Fhfftiolojff^ p. 90S. 

Thb tnverkibrata then agree in one etoiy, and 

that story is the same as what the ph\iiis had 
told OB befoie. T^et ns tiy if the Yertebiate 
Cicatures bear them out. 

Fiom thifl pxomontoij we can look £u down 
into the clear profiindity of the still and smooth 
sea. What is that large object that plays hither 
and thither yonder, now shooting ahead, now 
resting on his oars, now turning on his course, 
now catting the smfiM^* now descending to the 
depdis? It is a fnll-grown Sword-fish, some ten 
feet long. We are sufficiently near him to discern 
• that he has one short but high dorsal fin, near the 
head, and a. minute one close to the caudal, the 
whole intermediate region being smooth. But 
this is a mark of adult age ; for in early life this 
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same species is fiumished with one long and high 
doisal, which is continiious from ike occiput to the 
vicinity of tibe tail-£n. The remotely divided 
dorsal here tells of many yean of life; hat tells 

deceitfully, for the SwordUsh is but just created. 

Hal the Swoxdfish has darted away, like light* 
ning, after a finny victim. See with what doublings 
and windings he pnrsuea it, and how the terrified 
prey uses all its powers to escape from its gigantic 
enemy ! Now they near the shore ; and now the 
frightened qnany has leaped ont of the sea upon 
yonder flat shelf of rock, where it lies gasping and 
floondering, delivered indeed from its pursuer, but 
only to die by being drowned tn ike^air. We 
will descend from the cliffs, and look at it. 

It is a Gilthead {Cknftaphrtfs aurato). Life is 
extinct now ; but the brilliant colonrs and fine , 
metallic reflections are scarcely dimmed — the 
•silvery belly — ^the azure fins — ^the sides that gleam ' 
like polished steel, inlaid with bands of burnished 
gold! 

I will pluck a scale from this brilliant silvery 
BorfiEU^ Its hinder, ox free edge, is beset with fine 
flexible crystalline points, arranged in many saO" 
cessive rows, overlapping each other. The front, 
or attached edge, is cot i^ a scolloped pattern, the 

K 
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extremities of imduUti<MK8 that ndiate &om a eonv- 

mon point behind the centre. The whole surface, 
except the hinder portion that ia studded with im- 
bricated points, IB oovered with an immwuft imdti- 
tude of fine concentric lines, which follow the form 
of the general outline. These are marks of svcoes- 
sive increase ; for every one of the lines is the mar- 
gin of a lamina, the aggregation of which makes up 
the thickness of the scale. The laminn can be sepa- 
rated hj long maceration in water ; and th^n we 
see that ihey are laid one <m another in regular 
order, the uppermost being the smallest, and the 
first formed ; the last made, which is the largest, 
being now'in cgntaet with the skin. 



MULLS or ouvnAB. 



£▼617 scale, is therefore a doenment, on which 
s indelibly written the record of a mnltitiide of 
processes, all effected in the past history of the 
fiidu The snccessiyely deposited lamina foe 
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exactly analogous to those of calcareous substance 
in the shell of tiie biyalve ; * and the evidenoe is 
of exactly the same character as what we latelj 
read o£f from the valve of the Dione^ But, just as 
in that example, too, ihe overmling &ct of receni 
creation precludes our deduction of time from the 
eTidence/ since it pioTes the development to have 
been prochronic. 

I see yonder a more temfic Ijxant of the sea 
than the Swoidfish. It is &e grisly Shark ( Oofr^ 
charodon). How stealthily he glides along, cutting 
the. glittering sur&ce of the sea with his dorsal, 
and now and then protruding just the tip of the 
upper lobe of his caudal in the wake of the other 1 
Let us go and look into his mouth; for neither 
animals nor elements present any impediments to 
these investigations of ours« Is not this an awful 
array of knives and lancets ? Is not this a case of 
surgical instruments enough to make yon shudder f 
What would be the amputation of your leg to this 
row of triangular scalpels, each an inch and a half in 
diameter? moved, too, by these powerful muscles? 

But observe the arrangement of these most 
formidable teeth. They are not confined to a 
single row as ours are, but each is succeeded by 
See Jones's Qenenl Ovtiine, p. M, (fid, 1841.) 
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anoAer Ijing belund it, that bj ttnoilier, and 

auotiicr, and another, — ^why, there are a dozen 
fkakn cxf teeth, Ijing ngjailBxly paeked one behind 
the odier. The object of this amngeineat is 
a oCNBStant supply of new teeth, as those in use 
beoome broken off, or wasted hy the slmighing 
awaj of the exterior half-ossified erust of the carti- 
laginoos jaw, to which their base is fwtened by 
ligaments. Only one row, the enter one^ is m me * 
at once, and this row stands erect ; the others lie 
flat on each other (more and more completely as 
they recede from the outer row) ; a res^nre of 
weapons in readiness for use, when those now 
emplbyed are done with. There is a continual 
growth of the surfv^e to which the teeth are 
&stmed, horn within oatwards; so that eadi of 
the reserve rows will in tarn be brought to the 
edge of the jaw, when it will be thrown np into 
the erect position, while the preceding, now turned 
out of the mouth by the gradual everaion of the 
snrfitoe, skmghs away and disappeais as an useless ' 
incumbrance. It follows, therefore, that the teeth 
which we now see erect and threatening, are the 
successors of former ones that have passed away, 
and that they were once dormant like those we see 
belund ihem» 
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But perhaps you may say, Wliat evidenoe is 

there that these ever had any predecessors? that 
they were not originaiiy the iront rank as they are 
now? A ¥ery fair question. 

In the first place, the great size of the tooth 
indicates maturity; and is in keeping with the 
diiuensions of tlie animal, — some twenty feet or 
so, — ^which are those of an adult, if not a fail- 
grown indiyidual. But adult age implies previous, 
youth and infancy, and a gradual growth from the 
length of a few inches to this Ibnnidablesise. The 
tectli are found in the embryo Shark when not 
more than a foot long ; and it is evident that many 
successive generalions of teeth have passed away 
between those pristine lancets of a line in diameter, 
and these of an inch and a hai£ 

But stay ; there is a peculiarity in the structure 
of these present teeth, which surely indicates their 
plaee to he &r on in the succession. Each is seen 
to be finely serrated on its two outer edges, — ^a 
provision which, of course, makes them more 
effective dividers of flesh and bone. But this . 
stmetnre is not found in the teeth of young indi* 
viduals, which up to a period comparatively ad- 
vancedy have simply cutting edges. 

Httice ire are compelled by th$ phenomena to 
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iafer a long past e&iatonce to tlua animali which 
jet has been called into being within an hour. 

On yonder twig sits a beautiful little Tree-frog, 
which foa would be ready to mietake fiur a leal of 
more tliau usually emerald hue, but foi the glit- 
teiing eye, and the line of yeUow edged with 
purple that passee down the aide. Do yont notiee 
the freij^uent gulpings of the throat? Those are 
the periodic inflpiiatbns of air» by which the crea- 
ture breathes^ for, having no ribs, by means of 
which to depxesBy and so to expand* the thoracic 
cavity, the Frog swallows the air by a voluntary 
action. These air-gulps a£R)rd us another example 
of the sort of evidence we are searddng £>r; they 
are so many proofs of a past history. For the 
Tree-frog has not alvH^w swiUowed air*; there was 
a period in its life when it had no lungs ; when it 
was an aquatic animal, as ezdusively a water* 
breather as any fish. Fish-like in form it was 
then, as well as in habit; it was a tadpole with 
a long compressed muscidar tail, and with external 
gillri of several bianches, but as destitute of lungs 
as it was of limbs. Any physidogiffty lodd^g at 
our little green Tree-£rbg, would pronounce without 
hesitation on the stages through which it has 
passed ; and would describe with the most per&ct 
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oonfidence the order in wliich they took place; the 

gradual absorption of tlie branchiae, the develop- 
ment of the lungs, the shrinking up and final 
disappeaxanoe of the tail, the budding forth of the 
tiny rudimentary. limbs, the hinder pair first, then 
the fore pair, and the subseqneiit division of their 
extremities into toes;— the metamorphosis of the 
little fish into a little batrachian, and the. gradual 
growth and maturation of the latter,— ^these are 
facts, — the physipiogwt would say,— as sure both 
as to their actualitjr and aa to their order, as that 
the Frog is a Frog. 

• Ah 1 but the phyaiologiBt is not aware of a fact, 
which inyalidates all his concluifiona based upon 

experience, — the fact that the little Tree-fi:og has 
been created but this very instant. 

llaik! that rattling noise is an admonition to 
US to tread circunapectly. It is the vibration of 
the homy caudal appendages of a Battlesnake. 
And I see the reptile coiled up under yonder 
shadowing leaf. Bat our presence is a privileged 
presence^ and so we may handle and examine him 
with impunity. The organ which produces this 
sound is composed of a number of hollow homy 
capsules, each one fitting into the next, in which 
it is retained loosely by a protuberance of its 
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surface. These, being agitated at the will of tlie 

animal, produce that Boimd which we just now 
heard. The capBidea axe developed periodioaUj» 

uue being added to ilic uumbcr alicady existing 
eveiy year, until aa manj aa foztj axe accumu- 
lated.^ This indiyidiial, theiefoie, having five- 
and-twent/ rattles, must be five-and-twen^ jears 
old. 

This Snake, however, lia:j iiad no past years ; it 

has had no jesterdaj. Its esdstence commenced 
this hour. 

Here crouches, among the thick reeds, the 
Levialhan of the xiveiB, the mailed Oiooodile. Hia 
body, invested with bony ridged plates, that rise 
into stxong aetrationB along the tail, seems clothed 
with power; and his long rows of interlocking 
teeth, unveiled by iipa, appear grinning with per- 
petual rage. An experienced herpetologist woald 

* Snch 18 the common estalement. Br. Harlan, however, 
obbei'veB that the rattle ia caat anmialiy [with the aloughod 
akin], and, comequenth/, no inferonco to the age of the animal 
can be diawu iVom the aumbcr oi pieces which compose the 
ratUes.'* {Jow^l Acad. Nat. Sci. ; v. 368.) I confess this 
appears to me to tM a mm §equUmr; for is it not quite possible 
thst one may be added to the mmher tamaaSlj, without Itrvol ving 
the aotoal peipetoily of the pteeeding ones I It is evident that 
the ine reme mtut telce pleoe at aome time or oihtey and it 
seems to me move likely to ooeor at the alooghing of the ddn, 
that i^ aannaUfi than either ofbener or aeldomec: 



TBBTEBRATB AHIMAL8. 249 



not &il to find many evidencefl of age in this hnge 

reptile. First of all, he would point to its mon- 
stions ms»; then to the breadth and massiTe 
thickness of the dennal plates. The head/* he 
would say, in the ruggedness of its surface, shows 
the same thing, for in yonth it was comparatiyely 
smooth ; aud also in the form of its outline ; for 
in this example its length is doable its bieadth, 
whereas in youth, these measnrements wete nearly 
equaL These conical teeth, too, are by no means 
the same individnal teeth which existed at first. 
If you look at the base of one, you will see that it 
is hollow, and that the sides of this portion are 
already in process of absorption ; that this hollow 
cone is a sheath for another tooth beneath, which 
is destined to replace it; as this has itsdf replaced 
its predecessor. The large size of the teeth which 
we see, therefore, which accords with the dimen- 
sions of the jaws, is not a condition induced by 
gradual growth, but by a succession of sloughings 
and replacements; and hence tilie present teeth, in 
their size, point conclusively to others which have 
preceded them, but which hgve disappeared*" 

Yet nothing can be more certain, than that, in 
this Crocodile, which has been created to-day, ^e 
sncoessiTe teeth thus witnessed to, are bnt ideal, 

M 3 
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that is prochronic, teeth ; and that all the other 
indications of the lapse o£ timei in the develop- 
ment of diis individiudy are liable to the Mine 
exception. 

See this solemn, elow-going Toitoiae, shut isp 

in his high-domed house of bones. It is the 
beautifdl Tei^iuio patdtdia^ well named £»>m the 
plates being elegantly spotted and splashed with 
black on a pale-yellow ground^ like the fur of the 
panther. This is a rather large individoaly and 
the number of concentric lines on the plates of his 
annaiir,'-*or may I not rather say the tUea where- 
with his house is roofed? — is commensurately 
great. You see what I mean. Each of the 
angular plates has a small nuclear lamina, not in 
liie centre of the area, for the development has 
been one-sided, but on the highest part. This 
was the plate in its earliest form, or at least the 
earliest of which any trace is left ; for probably 
there were others yet earlier and smaller, which, 
on account of their thinness, have been rubbed 
away in the travels of the old wanderer. From 
this nucleus, the plate has been successively 
enlarged, to correspond with the general growth 
of* the animal, by repeated additions of new 
lamina to the inferior surface ; each new lamina 
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being a little wider iii every direction than that 
which pieoeded it, though not equaUy on all the 
margins ; and thus the plates assumed the form of 
a Teij low pone, as 70a see, always piesemng 
the speotfe ontUne, and manifesting the stages of 
increase, bj the projecting edges of the saccessive 
lamioft, eacacdj as we saw latelj in the scales of 
the fi;3h. 




rL\TK8 or TomvoitB. 



Whether • these lamintt are increased in an 

annual ratio, I am not sure, nor is it important. 
There are, I find, abont forty-fiye concentric lines 
on one plate in this specimen, besides othens 
which are evanescent H^oe it would be quite 
legitimate to infer that this Tortoise has passed 
through at least forty-five distinct periods of life, 
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each of wkicli lias left a legible record of its 
eztetenoe. 

And yet, tliis moment, in which we look at it, 
is the veij first pdoment of ita life ; the couceo* 
trie layers are evidenoes of pfooecica ttuki never 
ocourredy except prochronically. 

See jonder stetelj bird, nearly of the beagbt of 
man, marching among the luxuriant muba-groves, 
and feeding on the auecolent fruits. There is 
nothing yery admirable in ita ooerse) blaek, hair- 
like plumage; but the rich hues of its naked neckt 
azure, purple, and scarlet, of the moat viyid inten- 
sity, attract the gaze. The most remaikable 
featoie in ite phyaiognomy. k the nngolar, UH 
ridge of horn on ita head^ which, like the created 
helmet ot some mailed warrior, imparts an mt of 
martial ptoweaa to the bird, little in aoeoidanee 
with ita peaceful iiabits. 

This protuberance is altogether a development 
of age. The skull, in ihe yonlli of iheCaaaowary, 
was scarcely more eleyated than that of a chicken; 
bat in the lapae of jeara, the bony ridge, encaaed 
- in horn, had gradually elevated itself to the height 
which it now poaaeaaea. 

' Here again we have a reoord of time, wMeh ia 

belied by the fact of the bird'a reoent a»ation« 
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What is the glorious trani of the Peacock, all 
filled witk eyes, but, a fake witness pf the same 
kind? It leads ns to infer that ihe bird is three 
years old at least, since before that period, the • 
oovert featheca, which axe to fikrin ihe splendid 
ornament of maturity, are not developed. 

What are the lengthened tail-plumes of most 
refulgent blue, that adorn the Fork-tailed Hmn- 
niing-bird {Trochihis f yrjlcatus) ; what the gor» 
geoQsly golden tail of the Besplendent Trogon ; 
what the elegant Ijre-shaped feathers of the 
M ennxa ; what the lustrous plumage of the Birds 
of Paradise,— -all of which ha^e been but this 
hour created, — but so many testinionies» unworthy 
of confidence, to a past history? 

But, further, every individual feather oi this 
beautiful anaj of plumage concurs in bearing its 
unblushing witness to the same untmdi. What 
says the physiologist, who hi able to read o£f these 
autographic records? 

" A little while ago, the tips of these feathers 
were seen each protruding from the extr^^ of 
a thidi, opaque tube ; and a little while before 
that, the tube itself was a dosed capsule, im- 
bedded in a deep follicle of tbe akin. If you had 
then cut open the capsule, you would have found 



Digitized by Google 



254 



I'AliALLELS AND PRECEDENTS. 



two concentric membranons tubes investing a 
liigiUj vascakr secreting pulp, abundantly sap- 
plied with neires and Uood-'veaaek through an 
orifice at the bottom of tlie capsule^ aud dejstiuccL 
to form the sabatance of the coming feather. 
Indeed, you would have seen the soft, newly- 
ibrmed barbd folded round the central oxganized 
foatriz ; and below, the incipient quill, filted with 
the living pulp-cells, and their blood-vesseis, 
which were destined snbeeqiiently to wither up and 

collapse into the light skiuuy 
pith which you see ii^ the per- 
fectly matured feather. These 
are stages which each of these 
himdreds of feathers has passed 
through; and these are but a 
single generation^ which hare 
replaced former series that hnye 
been lost in the process of 
moulting, eyery one of which 
had in its turn passed through 
exactly corresponcUng stages, 
aud so on backward, till we 
reach the ^st race of feathers^ 
whidi were already partly developed when the 
chick burst forth irom its imprisoning egg-shell*" 
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So says tke physiologist; but is he not most 
^giegiouflly in errors since this ia the day of these 
lovety beings^ creation? 

There goes the great Whale, the true Whale- 
bone Whale, rolling and wallowing in the trongh 
of the sea, and exposing his enormous black back 
like an island amidst the white foam, which he 
stirs np, "making the deep to-be hoary." We 
will use our privilege and take a peep into his 
mouth, a$ we did just now into that of the * t 
Shark. 

What a cayraml and all biistliQg with long 

black hair ! Why it seems as if the hair grew on 
the wrong side of his head — on the, inside instead 
of the outside I 

Nay, what you call hair is really th'fe Whale's 
teeth, or what represents teeth. This is the in* 
terior free fibruub margin of the haleen, which 
descends in long triangular plates from the u^)er 
jaw. There are about two hundred plates on each 
side, set face to lace, with an iuterval between, 
and the edges outward. The inward edge runs 
off into those long hair-like filaments, which also 
extend from the alender tip. And the whole forms 
an efiectire sifting apparatus, by which the yc^ume 
d sea- water, which the huge creature takes into 
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his month in feeding, is dndned of the sea- 
blubbers, the worm^ tbe uioUuaks, and otker small 
mfttteiBy which oonetitate the sobeiatenoe of this 
vast bodj. 

Now each of these four hundred pkteSi some 
twelve feet in leugth, has grown from a minute 
sort of bud» iu the upper jaw. Its base is hollow, 
resting on the foimative pulp which is deyeloped 

from the gum. The pulp is understood to be the 
origin of the haixj Mnge, while a 
dense vascular substance, seated between the bases 
of the plates, forms the plate itself When the 
plate zeaches a certain length, its diameter has 
become greatly attenuated, and its tip is eon^lautly 
bceaking awaj, leaYing the hair projecting. There 
is therelbic a continual disappcaraucc of the sub- 
Stance of the plates at the tips, and a continual 
growth at the base to supplj the deficiency ; and 
even more, at least during the period of adole- 
scence, because the actual ^imftnaimifl of the plates 
have to be increased in the ratio of the ^iowth of 
the whole animal. 

Here, again, we read a record of past history. 
The Whale is known to be a long-liyed animal ; 
and a period of many years must have psissed in 
bringing these plates of baleen to their present 
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matiiritj. Yet the vast orgmuBm before ua has 

beeu created in its yaatness but to-day. 

On the most piominent shelf of joadsn pte- 
cijjicc, a £)liai]j biiitress of naked limestone, staiida 
an Ibex, guarding, like a watdbfol sentinel, the 
h^ in the sheltered valley which own his leader* 
ship. The pair of noble horns, which are at once 
his defence and his pride, are marked throughout 
their ample curve with semi-rings, or kuobs, on 
their anterior side. These afford us an infallible 
criterion of the animars a^e. 

We can count in this Ibex fourteen of such 
prominent bosses. Now the horn in these animals 
is not shed during life, but consists of a per&tent 
sheath of homy substance, enveloping a bony 
core. L iitii full adult age, both the core of bone 
and the sheath of horn are continually growing ; 
and in the spring, when there is an unusoal 
augmentation of vital energy in the system, the 
increase is ^more than usually rapid. At this 
seaboii, the new mailer deposited in the coriicous 
sheath accumulates in the form of one of these 
bosses, eadi of which is therefore produced at the 
interval of a year. As the £rst boss appears in 
the seccmd year of the animal^s age, we have but 
to add one to the number of the bosses on each 
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horn, and we have the number of years which it 
has lived. Tlie Ibes befiooce us is just fifteen 

years old. 

Yon Stag that is robbing his bfanehj hononm 
against a tree in the glade, — can we apply the 
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same criterion to him ? JSot exactly : for the horns 
of all the Deer-tribe are of a diffiorent ertmotiuQ* 
from those of the CapracUe, They arc bones of 
great , solidity, not .inTested with any oocn^n« 
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sheath, but clothed for a certain .portion of their 
diixatioB with a living yaseulur skin, and are 
shed eveij jear during life and as constantly 
renewed. 

Yet the boiij horns of the Stag are no less sure 
a criterion of age, at least up to a certain period — 
than are those of the hollow-homed Ibez« In the 

• 

spring of the second year of the Fawn, the horns 
first appear, seated on hon j footstalks that spring 

from the frontal bone. The skin that covers these 
knobs begins to swell and to become tnrgid with 
blood supplied by enlarging arteries. Layers of 
bone are now deposited^ particle by particle, on 
the footstalks, with snrprising rapidity, prodncing 
the budding horns, which grow day by day, still 
covered by the skin, which gzows also in a cotxea^ 
ponding ratio. This goes on till a simple rod of 
bone is ioxmadLf without any branches* When this 
is complete, the course of the arteries that supplied 
the skin is cut off by fresh osseous particles de- 
poflked in a thick ring around the base* The 
enveloping skiu then dies, and is soon rubbed 
ofL 

After a few months, the connexion of the now 
dead bone with the living is dissolved by absorp 
lion, and the horns UAX ofSu 
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Tlie uext spring tiiey arc renewed again, but now 
with • faraach or ander; and the whole £idii agam 
in autumn. Every spring sees them renewed, but 
alwEjs with an incEeaae of developoient; and this 
tnereaae is definite and weU-known ; so that the 
age of a Stag, at least of one m tlie vigour of lile, 
can he readily and eertainly stated. 

For example, the individual Stag before us, now 
browsing so peaoefiillyy has each hem oomposed of 
the following elements : — ^the beam, or main stem ; 
two brow-antlers ; one stem-antiery and a coronet 
of fonr snags^ or royBl^antleiSy at the smmnit 
This condition is peculiar to tl^e seventh develop- 
ment^ to which if we add one year for the hornless 
stage of fewnhood, we obtain eight years, as, 
beyond all doubt, the age of this Stag. 

Both of these examples, howsTer, the Ibez and 
the Stag, thougii so conclusive, and seemingly so 
inefiagable, axe rendered nugatory by the opposing 
fact of a just recent creation. 

See this Horse, a newly created, really wild 
HoEse, 

"Wild aa the wild deer, and untaught, 
With spur and bridle undefiled/'^ - 

his sleek coat of a dan monse-colotur, with a black 
stripe running down his back, and with a fuU 
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black mane and taiL He has a wild Bpitefbl glance; 
and his eye, and bis lips now and then drawn 
back displaying his teeth« indicate no Yery amiable 
temper* StiU, we want to look at those teeth of 

his. . Please to moderate your rancour, generous 
Dobbin, and let ns make an inspection of their 

condition ! 

.Now notice these peculiarities* The third pair 
of permanent incisors have appeared, and have 
attained the same level as their fellows; all are 
marked with a central hollow on the crown, the 
middle pair faintly: the canines Lave acquired 
considerable size ; they present a regularly-convex 
snr&oe ontlvardly, withont any marks of gprooving 
on the sides; their inner side is concave; their 
edges sharp ; the third permanent molar has dis- 
placed its predecessor of the milk set, and the 
sixth is developed.* 

This condition of the teeth infallibly marks the 
fifth year of the Horse's age. A year ago ihe 
third incisor was only just rising; the canines 
were small, and strongly grooved, and the third 
milk grinder was yet' existing. A year hence, the 
- central incisors will be worn quite flat, and their 
marks obliterated ; the canines will be fully grown 

♦ Martin " On the Horse/' p. 111. 
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tusks, the second molar will have reached its full 
height, and all the teeth will be of tlie same level. 
We can then with perfect confidence assert this to 
be a five-year old Horse. And yet, if we do so, 
we shall assert a palpable untruth, for the young 
and vigorous stallion has been created to-day. 




8KCLL OF BABIROVSSA. 

In the thickets of this nutmeg grove beside us 
there is a Babiroussa ; let us examine him. Here 
he is, almost submerged in^ this tepid pool. Gentle 
swine with the circular tusk, please to open your 
pretty mouth ! Here are four incisors in the upper 
jaw ; at one time there tcere six. The canines of 
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the same jaw having pierced through the flesh and 
flkm of the £m»« haTe grown npwsid and carved 
backward like horns ; nay, they have nearly com- 
pleted a circle^ and are threatening to re-enter the 
skull ; cnee ^ese tu$k$ had not hrohm from the 
gums. There are two premolars : once there were 
fimr. There are thxee molars, of which the first is 
worn quite smooth : once this mrface was crowned 
with Jbur canea ; ^ the third molar had not then 
appeared 

' Away to a br uler river. Here wallows and 
liots the huge Hippopotamus. What can wts 
make of his dentition ? A strange array of teeth, 
indeed, is here; as nncouth and hideous a set 
as yon may hope to see. Yes, bnt the group is 
instructive. We will take them in detaih 

Look at the lower jaw first Here are two laige 
projecting incisors in the middle, with their tips 
worn awaj obliquely on the outer side, by the action 
of their opponents in the upper jaw, wlueh are also 
worn inwardly. The outer incisors, both above 
and below, axe also mutually worn in like manner. 
The lower canines form massive tusks, curved in 
the are of a ciide, ground away obliquely by the 
upper pair; which are short and similarly worn 
on their font edges. There axe three pre-molars 
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on each side, below and ftbove, nmch worn : onoe 

tliere was a fourth, but it was slied earlj. Lastly, 
we imd three molan, whose erowns are ground 
down 80 as to expose two polished aieaa of a ftm- 
lobed figure. A litde while ago, these doubie 
areas were trilobate^ bat at first Ihere were no 
smooth areas at all; for tliese are but sections, 
more or less advanced* of the conical knohsi with 
which the crown of the molar was originallj 
armed.* 

In botii these ezampks, ^e polished snr&ees of 
the teeth, worn away by mutual action, a£ford 
strildng eyidence of ike lapse of time. Some one 

mav possibly object, howeverj to this : " What 
right have yon to assume that these teeth were 
worn away at the moment of itscreation, admhtmg 
the animal to have been created adult ? May they 
not hare been entire?" I reply. Impossible: the 
Hippopotamus's teeth would have been perfectly 
useless to him, exoept in the ground-down con- 
dition : nay, the unworn eanines would have effoo- 
tually prevented his jaws from closing, necessitating 
the ke^qping of the moulJi wide open until the 
attrition was performed; long before which, of 

* VnieaBm Owm*B Odontography to wkidbi ipl«idid 
work I am indeblod for Uie engnmngs Of tliMe iMls. 
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course, he would have starved. In a natural con- 
dition the mutual wearing begins as soon as the 
surface of the teeth come into contact with each 
other; that is, as soon as they have acquired 
a development which constitutes them fit for use. 
The degree of attrition is merely a question of 
time. There is no period that can be named, sup- 
posing the existence of the perfected teeth at all, 
in which the evidence of this action would not be 
visible. How distinct an evidence of past action, 
and yet, in the case of the created individual, how 
illusory ! 




SKULL OF bIPPOPOTAMUS. 
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" Trampling hie path throtigli wooJ and brake, 
And caneB, which, crackling, fn1l before Ixia way, 
And tassol-grasH, whose silvery teathei'S play 
O'ertopping the young trees, — 

On comes the Elephaxit, to sluke 
Hiri thirst at uoon. in yon j^llucid springs. , , 
Lu : from his trunk upturu'd, aloft he liings 

The grateful shower : and now 

Plucking the broad-leaf d bough 
Oi yonder ]»lauti, with waving motion dow, 

Fauuing the languid air, 
He wavM it to and firo.** 

We will not be content with admiring the vast 
8UEe of the fine Danntehh, tnd the miyefitj of hb 
air and movement, and the iutcliigeuce manifested 
in all the actions of the half-zeasoning beaat, ae 
he exploies the anuBnitieB of the young wodd to 
wluch he has but this morning been introduced. 
We ace oat on another sort of aoent: let ns try if 
we can glean anj light from him on our present 
question. 

And, first, we cannot fail to notice his fine pair 
of tasks curving upwards almost to a semicircle. 
Each task is composed of a Tsst namber qf thin 
cones of ivory, superimposed one on another ; ever * 
, increasing bjr new ones fbnned within the interior 
at the base, and moulded upon the vascular pulp 
which tills the cavity, and by which the solid ivory 
is constsnily semted and deposited* Each new . 
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ame jnuhes farther and further oat thoae pre- 

viousl J deposited, and tliu;> the tusk ever ^0W8 in 
length as it incxeaaea in age. 
How many years haye these tasks oecapied in 
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attaining their present diameter and length ? We 
cannot tell: withoat a tiansyerae section we 

camiot determine the number of layers of which 

H 2 
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eiM^ oonsists: and if wc oookl, we should jet 
require to know what ratio exiata batwmi the 

deposition of a cone of ivoij and a fixed period ol 
time. The cones, howeyer, in a task of these 
dimensions, are. very numerous, for tlicy are but 
thin ; and it is enough for oar pnipose that they 
have occupied the same irainher of periods of time 
for their formation, though we cannot precisely 
indicate the length of these periods. 

Leaving the tusks, which are the upper incisors, 
let us now examine the molars. And there is 
in these a remarkable peculiarity of development, 
which will assist us greatly in our chronic inqni- 
ries. Before we look at them it may be as well to 
consider this peculiarity. 

The Elephant has, from first to last, six, or per- 
haps eight, molars on each side of each jaw ; but 
there are never more than two partially, or one 
wholly, in use at once. They have originally an 
imeven smiace, produced by the extremities of- a 
nnmher of what may be considered as so many 
finger-like constituent teeth, arranged in transverse 
rows, covered by hard enamel, and cemented toge- 
ther by a bony snbstanee. These • points are 
gradually worn down by the process of mastication, 
and then the oomponnd tooHi appears ODOssed by 
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narrow cartouches, or long ovals of enamel, in- 
dented at their margi&s. 

*' Tlie first set of molars, [t. e, the first compound 
molar] or milk teeth, begins to cut the jaw eight 
or ten days after birth, and the grindm of the 
upper jaw appear before those of the lower one. 
These. milk*grindeiB aze not shed, hat are gradoaily 
worn away dui'ing the time the second set are 
eoming farward; and aa aoon as the bodj of the 
grinder is nearly worn away, the fangs begin to 
be absorbed. From the end of the second to the 
beginning of the sixth year, the third set come 
gradually forward as the jaw lengthens, not only 
to fill up this additional space, but also to supply 
the plaee of this second set, which are, during the 
same period, gradually worn away, and have their 
ftngs absorbed. From the b^inning of the sixth 
to the end of the ninth year, the fourth set of 
grindeis come forward to supply the gradual waste 
of the third set. In this manner to the end of 
life^ the Elephant obtains a set of new teeth, aa 
the old ones become unfit 6x the m a stication of 
its food. 

The milk-grinders, consist each of four teeth, 

or lativiimj the second set of grinders of eight or 
nine liminm} the third set of twelve or thirteen ; 
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die fourth set of Meen, and so on to the seventh 

or eighth set, when each grinder consists of twenty- 
tiro or twentjr-ftxee: and it may be added, that 
each Buccfeeding grinder takes at least a year more 
than its predecessor to be completed.'* * 

As each tooth advances, only a small portion 
pierces the gum at once ; one of twelve or fourteen 
tamrnm^ Ibr instance, shows only two or ibee of 
these through the gum, the remainder being as yet 
imbedded in the jaw; and in fact the tooth is 
compute at fore part, where it is required for 
mastication, while behind it is etiU very incomplete; 
the laminss are successively perfectod as they 
advance. The molar of an Elephant mn never, 

in a perfect state : for if it is not 
worn in front, the hack part is not fully formed 
and is without £uig8 ; and when the structure of 
the hinder portion is perfected, the front part t» 
already gone. 

*^ When the complex molar cats the gnm, the 
cement is first rubbed off the digital summits; 
then their enamel cap is worn away, and the central 
dentine comes into play with a prominent enamel 
ring ; the digital processes are next ground down 
to their oommon muting base, and a transverse 

* BrewBter'e £diiibui;gh Encjclopsdia. 
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tract of dentine, with its wavy border of enamel, is 
exposed; finally, the tntnsverse plates themaelYes 
are abraded to their common bage of dentine, and 
a smooth and polished tract of that substance is 
prodnced. From this basis the roots of the molar 
are developed, and increase in length, to keep the 
worn crown on the grinding level, until the lepTO- 
ductive force is exhausted. W hen the whole 
extent of a grinder has thiiB saoeesaiTely come into 
play, its last part is reduced to a long fang sup- 
porting a smooth and polished field of dentine, 
with sometimes «'few remnants of the bottom of, 
the enamel folds at its hinder part. Tl^n, having 
^beoome useless, it is attacked by thd absorbent 
action, by whicli, and the pressure of the succeeding 
tooth, it is finally shed." * 

With these physiological facts ascertained, let 
us proceed to the determination of the actual age 
of oar noble Daontdah. The molar in present use 
has a length of about nine inches, and a diameter' 
of three and a half. Its crown is crossed by about 
eighteen enauiel-plates ; of which the anterior ones 
are much worn away, while the hinder ones can 
scarcely be counted with pracision^ as they have 
not*wholly cut their way through the gum. These 

* Ow«a*t Odontogr. p. AS1. 
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c1iat»cters indicate the fifttimdar (or aetof moUm) 

of the wkole iife-seriee. And the folio wiug facts 
will help US now to fix the aetnal age, at least 
approximately. 

The first moUr cuts the gum at two weeks old, 
is in fiidl use at thiee months, and is shed in the 
course of the second year. The second cuts the 
gum at about six montfas, and is shed in the fiiUi 
year. The third appears at two years, is in full 
use about the fifth year, and finally disappears 
about the ninth year. In the sixth year the fourth 
breaka from the gum, and lasts till the animal's 
tw«Qty-fifith year. The fifth cuts the gum at ihe 
twentieth year, is entirely exposed soon after the 
fortieth, and is thrust out about the sixtieth year, 
by the advance of the sixth molar, which appears 
at about fifty years old, and probably lasts for half 
a century more. If others succeed this^ — a seyenth 
and even an eighth, as some assert, — these would 
carry on the Elephant's life to two or dixee centu- 
ries, in accordance with an ancient opinion, which 
is in some degree countenanced by modern obser- 
vations. 

To come back, then, to the case before us, since 
. the fifth molar has its fote part imueh worn, and 
ihe posterior laminsa scarcely yet protruded from 
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the gum, it follows that this Elephant is now not 

far from the fortieth year of his life, a deduction 
which well agrees with the dimensions of his tusks, 
and his appearance of mature vigour. 

Can you detect a £Uiw in this leasoning ? And 
yet how baseless the oonclnsion, which assigns k 
past existence of forty years to a creature called 
into existence this very day I 
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PARALLELS JOSTD FBECSDSNT& 

{Man,) 

*' Once, in the Aigbt of ages pasti 

Than Uv«d a MU(— Md wIm iRM Iwt 
Mortal, huwifm Hkjhit^ otmt. 

We haye knocked at the doors of the vegetable 
woild, asking our questions ; then at those of the 
lower tribes of tiie brute creatioii, and now at those 
of the higher forms ; and we have reoeired bat 
one answer, — yaiying, indeed, in terms, but essen- 
tiallj the same in meaning,— from all* And now 
we have one more application to make ; we have, 
still in our ideal peregrination, to seek out the 
newly-created form of our first progenitor, the 
primal Head of the Hnman Bace. 

And here we behold him ; not like the beasts 
that perish, but — 

" Of far nobler shape, ereot and tall, 
Gk>d]ike erect, with native honour dad, 
Innakad majaat^, aa lord of all." 
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The definitive question before ns is this : Does 
the body of the Man just created present us with 
any eyidences of a past existenoe, and if so, what 
are they? And that we may riglitly judge of the 
matter, we wOl, as on foimer ooca0ions» call in the 
aid of a skilful and experienced physiologist, to 
whom we will distinctly put the question. 

The I%y«iologt8Cs B^pcrL 

Li replying to yonr inquiry concerning the 
proofs of a past existence in the Man before me, 
I must treat of him as a mere animal, — a oveatore 
having an organic being. 

And, £u»t, I find eyexj part of the surface of 
his body possessing a nearly uniform temperature, 
which is higher than that of the surrounding at- 
mosphere. There is, moreover, on all parts of the 
body, a tinge of redness, more or less vivid in 
certain regions. The heat, and the carnation tinge, 
alike indicate the presence of blood, arterial blood, 
difPiised throughout, and, in particular, occupying 
the capillaries of the -snperficial parts* Every 
drop of this blood is preceded and succee4ed by 
other drops, every one of which has been impeUed 
out of the heart by its constant contiactions. 



t 
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Bat tbe verj existence of this Mood supposes 
the pre-existence of chjie and ijmphj out of 
wbioh it lias been oonstriictecL The chyle wms 
formed out of chyme, changed bj the action of the 
pancieatic and l^liaiy secntionB. ChTiiie is ^dod, 
chemically altered by the action of the gastric 
jnioe. So that the blood, now ooniBtng thiongh 
the arteries and veins, implies llie previous process 
of the receptioa of food. And these pancreatic and 
biliaiy secietionB, which are essential to iJie con- 
version of chyme into chyle, — aud therefore into 
blood, — do yon aak their origin ? Thej werepr^ 
pired, the one by the pancreas, the other by the 
liver, irom blood already existing, — ^blood j»*e- 
vitmly formed of dhyle with the addition of bile, 
Ac. — and so indefinitely. 



a bright scarlet hue, whicli it derives from its being 
charged with oxygen. This it received in the 
hrngSf parting at the same time with the carbon 
which it had taken up in its former course. Tiie 
longs then mnst have existed he^e tiie blood 
could be wlierc and what it is, viz. arterial blood 
in the capillaries of the eztiemities ; before it was 
driven out of the heart, since it was transmitted 
£tom the lungs through the pulmonary veins into 
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the heart, thence to be pumped into the wterial 

Bat since all the tiastiea of the body are formed 
from the blood, the lungs were dependent on 
alreadj-exiating blood for their eziBteikoe. And 
as the formative and nutrient power is lodged 
exclusively in arterial blood, the very blood out 
of which the lungs were organized was dependent 
on lungs for oxygenation, without which it would 
have been effete and useless. 

Here then is a cycle of which I cannot trace the 
beginning. 

But further. On the extremities of the fingers 
and of the toes, there are broad horny tiails, These^ 
I trace dawn to the curved line where they issue 
from beneatli tke skin, and whence every particle 
of each nail has issued in succession. They are 
composed of several strata of polygonal cells, 
which have all grown in reduplications of the 
skin, forming compressed curved sheaths {JU' 
licleis) ; stralain after stratum of cells having 
been added to the base-line, as the nail pei> 
petnally grew fnrwards. About three months 
elapse from the emergence of ft given stratum 
of cells, before that stratum becomes terminal; 
and therefore each of these twenty- four fing^- ' 

♦ 

« 
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and toe-nails ia a witness to three months' past 

existence. 

The head is clothed with luxuriant hair, com- 
posed of a mnltitade of indiyidnal fibres, each of 




which is an epidermic appendage, essentially 
similai: to the nails. Eveij liair is contained at 
its basal extremity in a delicate foIUdei where it 
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terminates around a soft vascular bulb, made up 
of blood-vessek and nenres. On the sur^Ace of 
thiB living bulb the homj siihetuioe is oontinnallj 
secreted and deposited, in layers, each of which in 
succession pushes forward those preyionsly made, 
till tiie tip extrudes from the follicle of iiic bkiii, 
after which it continiies to grow in the same waj, 
as an external hair. The tip is gradually worn 
away; and thus the constant growth cauaot^ in 
general, canse it to exceed a certain given length. 
Each of the thoui$aiids of hairs witii wiiich this 
majestic head is clothed, bears witness to past 
time ; and as the increase of liair is about an inch 
per month, and as this hair is about ibnr inches in 
length, we have here thousands of witnesses to at 
least four months of previous history. 

The bones which make up the firm and stat^y 
fabric about which this human body is built, are 
no productions of a day* Long befisre this they 
eadsted in the form of cartilages. In these, minute 
arteries began to deposit particles of phosphate of 
lime, aiomad certain centres of ossifiication, doing 
their work] in a determinate order, and in regular 
lines, so* as to form contimious fibres. These 
fibies, aggregated, and conneeted by othm, socm ' 
foamed a texture of spicula or thin plates. 

t « 
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Now take as an example a cylindrical hollow 
bone^ aa that of the thigh. Here the apicula were 
arranged longitudinally, parallel to the axis of the 
bone : preserving the general form of the cartilage 
which constitated its acaflbldipg. 

But the bono required a progressive increase iu 
size. In its early statey moreoTer, it wag not 
hoUow, but aolid. Changes mnat hare taken place 
to bring it to its pre sent dimensions and condition. 
These were effiaeted hy the actual removiil of 
sonic partd, simultaneously with the deposition of 
others. 

At a certain fiti^ of ossification, crils were 

excavated by the action of the absorbent vessels, 
whidi carried away portions of hany matter 
lying in the axis of the cylindrical boae« Their 
place was supplied by an oily matter, which is 
the marrow. As the growth proceeded, while 
new layers were deposited on the outside of the 
bone, and at the end of the long fibres, the inter- 
nal layers near the centre were removed by the 
absorbent Teasels, so that the cavity was inrther 
enlarged. In this manner the outermost layer of 
the young \xm6 gradually changed its relative 
situation, becoming more and more deeply bmied 
by the new layers which were successively 
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deposited, and which covered and surrounded it; 
uiitil by the removal of all the layers situated 
near to the centre, it became the innennost layer, 
and was itself destined in its turn to disappear, 
leaving the new bone withont a single partide 
which had entered into the composition of the 
original stractore.* 

These processes have been the slow and gradual 
work of yeais, of the lapse of which yeaxs the 
bones are themiidiYes eloquent witnesses. 

Within the mouth there are many teeth* I will 
not now speak of their exact number, nor of some 
other particulars concerning them, because I mean 
to return to them presently; but I look only at 
their graeral stmctnre and origin. Each tooth 
consists of three distinct parts, the central portion, 
which is ivory; the exceedingly hard, polished, 
glassy coat of tlie crown, which is enamel ; and 
a thin layer of bone around the fang, which is the 
cement 

Beibre either of these appeared, a minute papil* 
lary process of yascular pulp was formed in a 
cavity of the jaw. Over the pulp was spread an 
excessively thin membrane, which secireted horn 

the blood, and deposited, a thin shell of J)ony 

* PflDDj CyelopiBdift; art. Boiri. 
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matter, or ivory, moulded on the form of the 
pulp. Successive layers of ivory were then added, 
from within ; the pulp diminishing in a corre- 
sponding ratio. The cavity of the jaw at the same 
time deepened, and the pulp lengthened downward 




sccTiosr OP HUMAN TOOTH {magnified). 



into the space thus provided ; layers of bony 
substance being gradually deposited upon it, as 
above. 
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The cavity itself was lined with a thick vaS'' 
cular memlvraiiey united to the papilla at its base. 
Within the space lying between this membrane 
and the pnlp, there was deposited the Wall of 
the former a soft, granulai*, non-rascular sub- 
stance, known as the enamel oigan. The cells on 
the inner snrface of this snbstance then took lihe 
form of long, sub-parallel f»rifi»u8y set in close 
array, ]k rpendicolar to the snrfiue of the tooth. 
Earthy matter was progressively deposited in 
them, by which they became the exceedingly 
dense and hard enamel of the crown. The 
cement of the fang was then formed by a slight 
modification of the process which had produced 
the enamel. 

Here, then, are several distinct and important 

processes, effected in regular and immutable suc- 
cession, each requiring time for its peribrmaace, 
and all nndeniably witnessed-to by the stmctme 
of every tooth here seen. 

As I have thns proved the fact of life existing 
in this human body for some time previous to the 
present moment, I now proceed to inquire how 
far its stmctnre may throw light on the actwd 
dwration of that past lile. How far can we 
ascertain its chronology? 
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The Btetnie of the Man before rae \n about six 
ftet. An in&nt at birth is horn eighteen to 
twanly-oaie mchea in length. At ten yean old 

the average stature is about four feet. Six ieet 
maj be Ukm aa the fall adnlt height of man ; 
and this is attained from the twenty-first to the 
twentjr-hfth jeax. The atatuie of this indiYidual 
wonld therefore indicate an age not leae than 
twenty-one years. 

On the fiont of the lHaoBi I perceive a atrong^j- 
maiked, angular prominence, formed by the union 
of the two plates of the thyroid cartilage. The 
prominence of this angle ia due to the enlarge- 
ment of the larynx ; and it is accompanied by a 
deepening of the pitch of the voice, prodneing the 
full iicL sounds that iiave this instant lieaid, as 
the Man chanted his song of praise. These tones, 
and this projection of the thyroid cartilage, are 
ec^ualiy distinctiye marks of puberty, and do not 
appear till about the sixteenth or seyenteenth year. 

The chin, and sides of the face, are clothed 
with St denae bush of crisp hair^ — ^the beard* This 
is a distinctive mark of the adolescent period, and 
may be taken as indicating an age not less than 
twenty years. 

On again examining the mouth, 1 hnd the teeik 
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aie tbirt^i-two in number ; Tiz.^ foor indaors^ two 
canines, foar pre^molftTS, and biz trne molars, in 
each jaw. None of these existed (at least visibly) 
during the first seven years of life ; in fliat period 
they were represented by the milk-teeth of in- 
fancy. The appearance of the middle pair of 
incisors occurred at about the eighth year; the 
lateral incisors at nine; the £rst pre-molars at 
ten ; the second at eleven ; the canines at ahont 
twelve ; the second molars at thirteen or fourteen ; 
and fhe third molars, or denies eapimtim^ at about 
seventeen or eighteen. 

The state of the dentition, then, points to an 
age certainly not less than the period just named. 
How much more it may be, we must gather from 
other sonroes. 

I come now to certain phenomena which are 
not appreciable to us on mere external examina^ 
tion ; but which I am able with certainty to pre- 
dicate. And the first of these is the proportion of 
arterial to venous blood in the capillaries. In 
in^Buacy, the arterial capillaries contain £u: more 
blood tlian die capfllaiy reins ; in old age, the 
prgp(Mrtion is exactly reversed ; whereas, in matu- 
rity, the ratio is jnst equal*. Now, here there is a 
very small preponderance of arterial blood, indi- 
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catiug a period but slightly remote from maturity 
on the Bide of youth; well agreeing with the 

conclusion arrived at from previous premises, of 

0ome twenty to fiTe-and*twenty yean. 

(Mier and more narked mamfeslatifma oocnr 

in the condition of the skeleton. In the spine, I 
find the ^rinaiu and tramtvmrBe proeU9e9 of the 
several vertebrsB are completed by separate epi- 
pkjf$e»^ the oasifioation of, which doea not eom<^ 
mence till after puberty, and the final uniou of 
which with the body of the bone does not ooour 
till about the age of twenty-fiye yeain. 

Kach f^ertebra^ moreover, has attitined a smooth 
annnlftT plaJiB of solid bone, covering a wsxAob 
that was previously rough and fissured, which is 
inyariably added at the same period. 

The ossification of ^ sacrum also has reached 
its culminating point. At the age of puberty, the 
component vertebrtt began to unite firom below 
upwards, and the two highest have now coalesced ; 
which also marka a period of life not earlier Aan 
the twenty-fifth year. The whole united mafls, 
moreov^fia furnished on each side with thin booj 
plales, the appearance of which is no less oluumo- 
teristic of the same age. 

Each of the rtbe is here fomislied widi two 
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^pifhifm^ <me for the liead and the other for the 

tubercle ; the OBsification of these began soon after 
puberty; but their union with the body of the 
bone, as presented here, has taken several years to 
accomplish. 

To come to the limbs, we find the sktmider^^iilaie 

presenting three e^^hysea^ one for the coracoid 
process, one for l^e aonmifm, and (me for the 
lower angle of the bone, the ossification of which 
begins soon after pubertji their union with the 
body of the bone taking plaoe between the ages of 
twenty-two and twenty-five years. The clavicle 
has an ejpiphf^is at its sternal end, which begins 
to form between the eighteenth and twentieth 
years, and is united to the rest of the bone a few 
years later. The consolidation of the shoolder- 
bone {Jirnnerm) is completed rather earlier; the 
large piece at the upper end, which is formed by 
the coalescence of the ossific centres of the head 
and two tuberosities, unites with the shaft at about 
the twentieth year ; whilst its lower extremity is 
completed by the junction of the external condyle, 
and of the two' parts of the articulating snr&oe 
(previously united with each other), at about the 
soTenteenth year, and by that of the iutemal con- 
djle iu the year following. The superior ^physes 
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of the ftrm-bones {radkts and uIm) unite widi 

their Tespective shafts at about the age of pubertj ; 
the inferior, which are of hurger size, at about the 
twentieth yetat. The epiphyses of the mekusarpcd 
and phalangeal hones (tiiose of the hand and 
fingerB) axe united to their prindpals at about 
the twentieth jear. In the Lower Extremities, 
the process of ossification is completed at neaify 
the same periods as that of the corresponding - 
parts of the Upper. The consolidation of the hip- 
bones (flmm, uekkm^ and to form the os 
inna/Hinatum, by the osaihcation of the triiadiate 
cartilage that intervenes between them in the 
socket of the thigh (acetabulum), does not take 
plaoe until after the period of puberty; and at 
this time additional epiphyses begin to make their 
appearance on the crest of the iliumf on its ante- 
rior inferior spine, on the tuberosity of the «9dUifm, 
and on the inner margin of the jpuhes, which are 
not finaUj joined to the bone until about the 

twenty-fifth year.* 

The concurrence of these conditions in the 
skeleton, the nearly balanced ratio of the bloods, 
the perfected dentition, tlie beaid, the deepened 
Toioe, ihe prominent larynx, and the statnn^, com* 

* Dr. CarpeuUr & liumaa Fhyaiol. p. ^IQ. (Ed. 1855.) 
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bine to point oat» with infftUible pmasMm, the age 
of this Ibiiy as between twen^-five audi thirty 

jears. 

So fur, then, we ean with eertaialy trace bade 

the hifitorjr of this beings as an independent 
orgaiiiam; biit did his hiatoiy then oomiM O 
no; we eaa cany htm much farther back than 
this. What means this curious depression in the 
oentre of tiie abdomen, and the oomigaled knob 
wiiicii occupies the cavity ?* 

This is die Navel. The comigation is the 
cicatrice left where once was attached the um- 
bilical oord, and whence its zemaiiiB, having died, 
sloughed away* This organ introduces ns to the 

* ffir Thomai 'BntwnB, indeed, daniet Adam m ami ; t pre. 
muae, bowwer, phjaiologifta iviD isther telc« mj Ykur. Sir 
ThooaM did not know tibat the proohronina which he thonghi 
ehnrd pervaded eveiy part of oigaaic ■troetore. TheloUowiag 
ii his verdkt: — 

MAaoOierllnlakttihinniaj ha in tliaFktoia «C our ibrt 
Puenta» who after the manner of tbeyie PoataiHie are hothe 
delineated wxlih a Ka?!]! : and thk 3i ohatr?aUe not onfy in 
^ orthMttAa and atoynad paeaei^ hai in tha Anthwrtiofce Dmpi^ti 
of Vrbin, Angelo, and oihera. l/rtuoh, notwythstandyngc^ 
eannot be alkywed, asoept wee impute that ynto the first Omum, 
which we impoaa not on the second ; or what wee deny ynfo 
Nature, wee impute vnto Naturity it selfe ; that is, that in the 
first and moste accomplyshed Peeoe, the Creator affected Super- 
fluities, or ordayned Parts withoute all Vae or 0ttf09,** — P§m^ 
i M Mm M pidmiea, liU ; oap. t. 

0 
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ibdtal life of Man ; for it was tke link of coimexioii 
between the unborn infiHit and ihe parent; the 
channel, througli whose arteries and veins the 
oxygenated and the efificte blood passed to and from 
the parental system, when as yet the unused lungs 
had not leeeiTed one braath of vital air. 

And thus the life of the individnal ICan before 
us passes^ by a necessary retrogression, back to the 
life of another indiyidnal, from whoae aabetanoe 
his own substance was formed by gemmation; 
one of the oomponent cells of whose stmetue was 
fhe primordial c^, irom whidi have been deve- 
loped successively all the cells which now make 
up his mature and perfect organism. 



How is it possible to avoid this conclusion? 
Has not the physiologist irrefzagable grounds for 
it, fbimded on nniversal expenenoe? Has not 
observatioii abundantly shown, that, wherever the 
bonea, floah, blood, teed^ nails, hair of man 
exist, the aggregate body has passed through 
stages exactly eoixespondent to thoae alluded to 
. above, and has originated in the ntems of a 
mother, its foetal life being, so to speak, a budding 
ont of hm? Has the combined experience of 
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mankind ever seen a solitary exception to this 
law? How, ihen, can we leftise the conoeBsioii 

that, in the individual before UB, in whom we find 
all the phenomena that we aie accaatomed to 
associate with adult Man, repeated in the most 
exact Yerisimilitude, without a single flaw-rhow, 
I say, can we hesitate to assert that such was his 
origin too ? 

And jet, in order to assert it, we must he pre- 
pared to adopt the old Pagan doctrine of the 
eitemity of matter ; ex nihilo mkil fiu But those 
with whom I Mgoe are precluded fix>m this, by my 
first Postulate. 
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■ 

PAEALLELS AND P&BCSDENTS. 

**BTOy«dl,]llM«v««ylii41vldMl PlMt «t AfltaMl, lilte 9if<«0t «C « 
prfTious QigaBini •Tlht tMM kind.**— {D».CAmmiTBft, Cm^k MfiM. 

In the pieceding exftmples I have assumed that 
every organic entity was created in that stage of 

its being which constitutes the acme of its peculiar 
development; when all its fiumlties aie in their 
highest perfection, and when it is best fitted to 
reprodnce its own image. From the very natoie 

of things I judge that this was the actual fact;* 

• Blackwood, in an excellent article on Johnston's PhymceU 
Oeogmphy (April, 1849), says : — "Adam muat liave been created 
in the fuU possession of manhood ; for if he had been formed 
an infant, he must have perished through mere helplessness. 
Whmi Gk>d looked on Uiis world, and pronounood aO to be 
*y9tj good/^wUob 'impliet tiio complet!<Mi of Ids purpose, 
and th» perfMUon of liia woi^— is it poadblo to oonoeiTe tbaft 
h» lookod only on the germs of pi<odttolloii» oa plaldf oomod 
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since, if we suppose the formation of the primitive 
creatures in an undeyeloped or iu£iuit condition, 
a period would leqnire to lapse before the increase 
of the species could begin ; which time would be 
wasted. To tbose^ indeed> who xeoeiTe as autho- 
rity the testimony of the Holy Scripture, the 
matter stands on more than probable ground; for 
its statements, as to the condition of the things 
created, are clear and fall : they were not seeds, and 
gezms, and eggs, and embryos, — ^bnt '^the tree 
yielding fruit whose seed was in itself,"—" great 
whales,"— sf' winged fowl," — beast of • the 
earth," — and man." • 

But I do not mean to shield myself behind 
authority. I have begged ike fact of creation ; but 
not the.trutii, nor even the existence, of any historic 
docmnent describing it. It is essential to my 
argument that any such be left entirely out of the 

with tggfi, or MM iUIed with wfKwn, or f OMBts bUU buried in 
iha cKjmnlm of Modi ; on ft oiMim ntitilj a l u ^Vi a^ UMmb 
tad taent, iastMd of tlie mjrfiads oi deUi^ited toMmod, all 
aajogriiig Uio Snt mom of boiiigf *' 

And an ominsDt Qoologiit considen the position ia^sputable, 
M HgMdB man : — " To the slightait laAional oottsideration it 
snuat be evident, that the finb hwnan pair wan created in the 
perfection of their bodily organs and mantal poiwan." — (Dr. J. 
P. Smith; Script, and Qeoi,*" 219.) 

•090,112, 31, 26, 27. 
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qofifltion; and, for the pmea^ I aooordiii^j igmm 

the Bible. 

It is poisibk that eome opponBiKt maj dbject to 

my assumption of maturity in created orgamsms. 

Your deductions maj be sound enough," suoii 
aa one may say, provided your newlj-oreatad 
Locust-tree had so many concentric cylinders of 
timber, your Tiee-ftm had a weli-deToloped stem 

of leaf-bases, your Coial a great aggregation of 
polype-cells^ joor Tortoise a carapace of maoj- 
laminated plates, your Elephant a half*woni set 
of molars, and your Man a thoroughly ossified 
skeleton. But how do yoa know that eitiher of 
these organisms was created in this mature stage ? 
I will not deny that each was created t"~was called 
suddenly out of non-entity into entity; bat I 
believe, or at least I choose to believe, — that each 
was created in the simplest ferm in which it can 
exist ; as the seed, the gemmule, the ovum, the — 
ahemT' 

Pray go on ! you were about to say " the infant," 
or the foetus," or the embryo,'' probably ; pray 
make your selection : which will you say? 

" Well, I hardly know. Because, if I choose 
the new-bom infmt; you will say. Its condition 
implies a nine months^ pre-esistence, certainly; 
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not to speak of tlie abfiurditj of a new-lx^n iii&nt 
being cast out into an open world without a patent 
to iced it. If I bay, Tlie foetus, or the still more 
incipient embryo, I involye^ at once^ a prO'^eziBtent 
mother. I am afi»id jou have me ihei^ ! 

I think I have. However, let us take up the 
matter oiderljr, and proceed on the supposition 
that my previous examples must be all canceled, 
and the question argued d$ navo^ on the assiimpo 
tion that each organism was created in its least 
developed condition. 

It will not be oonsld^^ neoessazy, I suppose, 
to look at any intermediate condition of the 
organisms. The argament whidi is based upon 
the leaf- scales of the Fern or the Palm would 
essentially apply to either of tiiese plants when it 
ftrst issues from the gronnd. At Ihe period when 
it comprises but a single ifond^ the botanist would 
no mora hesitate in pronomuing that the organism 
had passed through stages previous to that one, 
dian he would when it possesses an elongated 
stipe ; though, in the latter case, the evidences of 
the pre-existence are more pat^t to the nnin- 
stmcted eye* He would say, The single ficond 
implies, with absolute necessity, a spore in the one 
case, a seed in llie other; and we need not to see 
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«itlier, to Be ftamned that Hob must hava preeeded 

the leaf-fitagc. 

Bat 7<yii go fKrtber Ymk atilL The pbat was 
created as a seed.** Let us lenew oar imagiiMuy 

tour at the epoch, qi epochs (as uuuiy as yon 
please), of oeatioD, on this si^potition. 

Here is a very joung plant of the corioud 
SeTchelles Palm or Double Goooarmift (Jjodaioem 
Sechellarum). A single frond is all that is yet 
developed, and this is as yet unexpandedy the 
jKonm being still folded on the mid-iib, like a 
{sol, Trace the frond down to its base. It springs 
from a thick hodaontal cy lindiic pfocess^ trbicb 
has also shot down a radicle into the &oil. We 

trace the ejlindrind stem along the amfiMe of the 
BoU, and 'find, lying on ihe gnmnd. among the 

grass, but not buried, a great double nut, some- 
thing like the two hemispheirea of a hmnan bcain» 
or like a common cocoa-nut, half split open .and 
healed. Out of this the thick stem has issned; 
and we find that it is only the cotyledon of the 
seedi that has prolonged its base in the process of 
germination, in order to throw np, dear of the nnt^ 
the plumule and radicle. 

, We look at the g^ceat nnt, and find, on tfaa 

woody exterior of the fibrous pericarp, at the side 
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opposite to that wliciice issues the cotyledon, a 
broad scar. What is this ? It is the mark Ufr ly 
the cf a JhotskMy which nnited the fruit 

to the parent plant. This great drupe was once a 
smaU ovary seated in the centre of a three-petaled 
flower, which, with many others, issued out of a 
great spathe^ a mass of inflorescence, and hung 
down fiom the hase of the leafy coronal of ah 
adult palm-tree. This scar is an irreproachable 
witness of the existence of the parent palm. 

Here, lying on the dry and dusty earth, is a 
brown flat bean of great hardness. This is a seed 
destined hy and by to produce tliat splendid tree 
Erythrina crtstorgcUlu But it has been just 
created. 

This bean bears on one of its edges an oval 
sear, very distinct]^ marked, called the hthm* 
This was the point of attachment of a short 
colnmn, by which the seed was united to one of 
the sntures of a long pod, in the interior of which 
it lay, in company with sevend others like itself. 
This great legume or pod had been the bottom of 
the pistil of a papilionaceous flower, crowned by 
a tiny stigma, lodged in a sheath formed by the 
ttnited stamens, and sonounded by a ooroUa of 
refulgent scarlet petals. 

0 3 
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Of course such a flower was not an independent 
organism ; it was one of manj that adorned a 
great tree, the history of whose life would carry 
us back through several generations of human 
years. 

This single infolding leaf, that is just shooting 




OA&DKM TULIP. 

Fig. 1. A flower with two petals removed, to show the ovary, a. Fig. 2. 
The same ovary, more matiire, divided longitudinally; b, the unripe seeds, 
packed on each other; c, a portion of tlie same carpel, from which the seeds 
have been removed. 
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from tiie soil, so small and feeble, — what of thia ? 
There wcp oerUinlj bo coaoentrio cjlindera of 
timber here : can we trace a previous historj^ 
of this? 

Yes: by carefblly remoying the bqU from the 

base, we see that it originates in a flat jrellow seed 
— ^Ae seed of a Tulip. Here again we have no 
diliiculty iii detecting evidence of ltd former 
attachment. A great number ci these seeds were 
onoe closely packed one on another, in each of the 
three carpels that constituted the capsule. And 
this capsule had been the oblong, thiee>sided 
ovary, which formed the body of the pistil in some 
beautiful TuUp. ' 

Do you observe these two round fleshy leaves, 
just peeping £ron^ the sandy earth ? They are the 
earliest growths of a plant of Araehu hyjmgcsa. 
In this case again, to understand the true relations 
of this organism^ we must expose it wholly to 
view. 

Beneath the surface of the earth, then, I iind that 
these seed-leaFCS are tlie two halyes {coftyUdona) of 
a kind of pea, which was fimnerly enclosed in 
a wxinkkd skinny pod. But what is most inters 

esting is that the pod is here, the cotyledons 
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•hooting out of it. And, attMshei to one end of 

tke poiiy kexe id a slender stalk, now withexed 




and dxy^ wliich projects out of tlie groiuMi into 
the air. 

Kow here we have a beautiful link of conuexion 
with the past. The plant befoxe ns does not ripen 
its seeds, and then drop them to care for them- 
selves, as most plants do« ^^Tbe young firuit, 
instead of Mng placed at the bottom of Ihe calyx, 
as in other kinds of pulse, is found at the bottom 
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aud in the inside of a long slender tube, which 
looks like » flomr-stalk* 'When the flower has 
withered, and the young fruit is fertilized, nothing 
but the bottom of the tube wi^ its contents 
remams. At this period * saull point projects 
from the summit of the young firuit, and gradually 
elongates, cnrving downwaids towards tiie^ earth. 
At the same time the stalk of the fixdt lengthens, 
until the small poiiit strikes the earth, into which 
the now half-grown fruit is speedily forced, and 
where it iiually ripens in what would seem a most 
unnatural position/** 

The young plant before us has been this 
moment created, and created in this indpieot sti^ 
of growth : and yet there is, even here, an indu- 
bitable evidence, so fiir as physical phenomena 
can afford itj of a past history. It would be 
utterly impossible to select any stage in the 
life of the Earih-pea, which did not connect 
. itself, visibly and palpably, with a previous 
stage. 

Let US return to the shore-loving Mangrove. 
You object to my assumption that it was created 
as a tzee» with a well-branched stem elevated 

* Peony Pydop.; art, Abaoh»» ' 
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upou a series of arching roots ; aud to my dedno* 
tion of pxe-lapsed years fbor die fimnation of those 
loola. Very weU. I give it up. Toti Mow 
ihMt the pnmitiTe Mangrove was created iu some 
■Cage, but ym contend for ihe genuHstage, the 
simplest conditiou of the plant, whatever that 
mig^t be* 

Now, where shall we find it ? In the first pair 
of developed leaves ? They certainly point back 
to the cotyledons. To die ootyledonsy dien, let 

us look. 

Lo ! the young plant is germinating before its 

connexion with the parent is severed. It is the 
singiilar habit of this tree, diat its seeds ane 
already in a growing condition, while they hang 
horn the twig. Each seed is a l(mg club-shaped 
body, with a bulbous base and a slender point, 
more or less produced. While it yet hangs from - 
the branch, the radicle and crown of the root 
begin to grow, and gradually lengthen, until the 
tip reaches the soil, which it penetrates and thus 
roots itself J while those which depend firom the 
higher branches, after growing for a while, drop, 
and, sticking in die mud, duow out roots from 
one end, and leaves &om the other. 
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What have you gained^ 

thOT, in this case, hj going 
back to the germ? The 
germ as dedfliTely asserts 
its origiuation from an al- 
leady existing arganism — 
the parent tree — as the flou- 
rishing tree witnesses its 
gradual development from a 
germ. The ^langrove could 
not hy possibility have been 
created in any stage, con- 
sistent with the identity of 
the species with that which ^ 
we behold now in the nine- 
teenth oentoiy^ — that did 
not show ocular evidence of 
a pxeTionB history; — eyi- 
dence from the nature of 
things ^Edlacions, 

It would be mexely tiresome to go on through 
the vegetable kingdom. In every plant the sim- 
plest condition— Tiz. that of a spore or seed — 
depends on some development, or process, or series 
of processes, that hare preceded it Nor does the 
lapse of time between tike preyious process and the 
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appsrent lesnlt at all deatroj their neoeasaiy oan^ 

nexion. In the case of the corions Misseltoes^ the 
ovule doeA not appear till three months after the 
pollen has been abed; bat when it does appear, its 
existence as an organic m capable of developing 
the chaiacteristic form of its spedes, is as tnilj- 
dcpendcnt on the previous existence of the pollen, 
as if not an hour had interrened. 

Supposing the essential conditions of vegetable 
organisms to have been at the first what thej are 
now ; in other words^ supposing specific identilj 
• to have been always maintained, — which I have 
demanded as a postulate lor this argument^ — it 
appears to me demonstrable, that every plant in 
the world presented at the moment of its creation 
evidences of j^rocAiwitb development, in nowise to 
be distinguiBlied from those on which we firmij 
rely as proving the lapse of time. 

But is the case otherwise in the animal 
world? 

We traced back the history of our Hednsa 

through its marvellous series of gemmative deve- 
lopments, till we reached the minute Infnsory-like. 
gemmule, which is its simplest form. Now it is 
quite legitimate to assume that and^ not the 

pulmonigrade umbrelUform stage, was the one in 



Digitized 



Q££MB. 305 

wliicl) tke uew-cieated Medusa began existence. 
Have .we, ikeii» got rid of the eyidenoe of past 
time, wliicli we deduced from the BocceflsiTe 
changes througli wliich the adult had paaaed? 
What is this ciliated plairale, and whence comes 
it ? It is the embryo discharged from the fringed 
ovaxj of a female Medusa ; it has abeadj passed 
through several changes of colour and form. It 
is now of a deep j^ow colour ; it has been violet ; 
it has been colourless: it is now shaped like 
a dumb-bell; it was a globule; it had been a 
mnlbeny-^mass. Yet earlier, it had been a com- 
ponent cell of the ovarian band, winch divided 
the geneiaiiYe cavity from that of the stomach, in 
the parent Medusa. 

In like manner the ciliated gcmmule from which 
was formed the '^platens** of the Uxchin, was 
dependent on the existence of a parent Urchin; 
tile monadifoinn genn from ^rtiich was developed 
the pcntacrinus of the Feather-star, was origi- 
naUj hidden in the ovarian tubes of a parent 
Feathec^tar: the in&nt Serpula that deposited 
Ae first atoms of calcareous matter as a com- 
menced tnbe, had began its own existence in « 
the body of a parent Serpula. 

It is trae the evidence of the connexion between 
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the genn and liie ptxent is not in time loir fims 

always patent to the eye ; it is physiological. But 
it is not leas conduBiTe to one who is abk to 
appreciate its fisroe. A pliysiologitft is aa ame 
that every germ, every ovum, in the Invertebrate 
animals, was pioctiioed by an amnial of a tomm 
generatiuu, a» lie is of the same fact in a Mammal, 
where his eye can see the soar o£ the umbilical 
cord. 

In many instances there is stronger, or rather 
move obviims and otdinarily appreciable, evidence 
of the link between the present and the past 
generation, than ibe physiological dependence. 
The world of Insects, which, from its immensity, 
and from the high organic rank of its members, 
atifords ns so exhanstkss « mine of econmsical 
wonders, — is rich in examples to the point. A few 
of these I ahall cite. 

The eggs of many Insects are not dropped any- 
where, at random ; for, as the newly*bom yonng 
haTB limited powers of locomotion, and yet are in 
general able to subsist only on some particular 
kind of food, it is necoaeaiy that iheir birth should 
occur in the immediate proximity of such food : and 
therefore that the egg should be so placed, l^ow 
this dronnataice would not be specially note- 
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worthy if the locality selected for the deposition of 
the egg were the same as that in which the parent 
Insect had been aoenstoniecL to find its own priyate 
enjoyments: we should reasonably say that the 
eggs weie placed here, beoanae ikt pofents hap- 
pened to be here. The case, however, is very 
cuufljDeiit* 

We never find the egg of the Peacock Butterfly 
adhering to the leaf of n cabbage, nor that of the 
Oaiden White to the leaf of a netde; bat the 
nettle is invariably Bclccted for the former, and a 
cnici&ions plant fixr the latter. 

Yet there is nothing in the individual wants or 
likings of the Butterfly, in either case, to account 
fcr this. Bodi ihe one and the o&er flntter 
througii the sunny air, alight to drink the water of 
•ome slushy pool, net on the expanding flowers 
and probe- them for nectar, or suck the exuding 
jnices of sn oraMdpe fioit But when did yon 
em see tiie gorgeons-eyed Peacock feeding on 
a nettle, or the White on a cabbage ? Eagerly as 
they seek iheae plants, it is solely Ibr the })ui pose 
of depositing their eggs where instinct teach^ 
them their nnbom pcogeny will find suitabfe 
food. 

^upposingi theref(»e, we had found the egg of 
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eitkei: of these butterflies At the momeat of its 
eraftttoQ, we dionld sMimdly haye fevnd it on Ae 

nettle or the cabbage (as the case might be) ; 
because to sappose it in any odfter Mtnalioii wooU 
be equivalent to supposing it so placed as that the 
end of its creation — ^the life of the speeiea created 
—would be tpsofauAo frustrated. But, finding it so, 
the c[uestiou naturaUj arises, — Why here, and not 
ekewhere? and the only pooriUe aaawar, on tlus 
ground of phenomena, is, Because the parent chose 
this situation iot it. And thus we axe ineyitably 
IliTown baek to an anterior genfumtion, whieb is 
equiyaleiit to past time. 

Again, if we bed seen the egg of the Nut Weeril 
{Balantnua nucum) just come from the creative 
hand of God, we ehonld certainly have fbmid it 
within the immature soft-shelled hazel-nut, because 
there alone would the grub when hatched meet 
with " food eooYenient for" it. And yet if we bad 
sought (ignorant of the £ftct of its recent creation) 
ihexeaeon of its being there, our acquatataaoe with 

entomology would have pointed to the parent 
beetle, who, with her jaws placed at the tip of 
a long slender snout, had bored a tiny bole in the 
tender shell, and had then projected the egg^ ixoux 
ber abdomen into the interior. 
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The eggs of the (Esirtda — ^for example, the 

Worbie of the Ox ( (Estrus boms) or the Bot of the 
Sheep (CK <nn$) — ^wonld be discoYmd in no other 
circu instances than beneath the skin of the fonner, 
and at tiie edge of the noetrila of the latter. For 
tiieee are the respective sitoatioiiB in which the egg 
is always deposited, that of the Worbie hatching 
«R aik^ and tbrming a superficial abecess in com- 
munication with the external air, and that of the 
Sheep-bot^ producing a bunra which crawls np the 
nostrils of the poor animal, till it linda a suitable 
rating-place in the frontal sinuses of the skull. 
To suppose ihe egg in any other drcmnstances 
than those which I have mentioned, would be 
to consign it to certain destruction. Yet does not 
its presence there bear witness to the eclectic care 
of the parent Gadfly, whose unerring instinct knew 
how to fJeek and select the right position? 

If you had set yourself to look for the egg of a 
FSny»la manifosiaior, a common Cuckoo-fly, where 
would you have looked for it, but in the fatty 
tissues of a wild bee's grub, that was lodged in a 
deep hole in some old post? 1£ you had sought 
elsewhere, you would surely have been disap- 
pointed. And would not its presence there bear 
testimony to the lengthened oviposit<>r of the well- 
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known briak and busy flj, and to its remarkable 

The grub of the Pill Chafer or Tumble-dung 
Beetle {FhatuBm) f&oda on tlie ordoxe o£ Mammalia^ 
And, in ofder that the newly-^lurtched young may 
have a copious supply of food at hand, the parent 
ehafiBT with its jaws detaches a mass of recent 
i>rdure, which it then rolls over the ground with its 
hind feety until it aequireg a gbbolar l(>nn» and 
a coating of earth or sand. An egg is then depo^ 
sited in the centre of the ball, which is rolled into 
a hole made in the earth to receive it The 
coating of earth drying and liardeuing, keeps the 
interior of the mass fresh and moist until the 
young grub is hatched, when it at onee begins to 
deTOur its savoury and delicate provision. 

It wonld be vain to search for the egg of' a 
Cynipa except within a vegetable gaU, or at least 
within the tissues of a plant that are going to 
produce one. Take as an example (7. quercusj 
which produces the spongy excresc^oce well known 
as the common Oak-apple. The female Gkdl-fly 
is furnished with an ovipositor in the shape of 
.a very fine curved needle, witih whidi die pone- 
tures the tender bark of an oak shoot, lodging an 

* Luui. Tnaa, In. ML 
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egg in the perforation. Stimulated hj some fluid, 
probftUy, which is poured into the wound at the^ 
same time, the sap forms a peculiar tissue around 
the egg, swelliBg iuto a lacge ball, on which the 
young grub begins to feed eageily, and in which 
it finds the only nutriment on which it could 
subsist. 

Kow, if we had found the egg of a Gall-tij 
newly created, we should certainly have found it 
in a gall; and the gall would haye aflforded us 
indubitable eyidencc of the wounding of the vege- 
table tissues, and of the organ, secretion, and 
instinct of the tiny fly by which the process had 
be^ e£fected« The evidence would be irresistible, 
but of course it would be Mlscious. 

Let us now^iook at a few examples in which the 
egg is found in invariable association not merely 
with something that the parent has found for it, 
but with something that has pioceeded icom her* 
a part of herself. 

Of this natuxe are the eggs of that beautiiul, but 
most cacodious, lac^winged fly, Ckrysojia perla. 
If you had seen one of these (or more) at the 
instant of its conation, you would have seen a tiny 
oval body placed at the extreniity of an elastic 
footstalk half-an-inch in length, and as iine as 
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a hair, standing erect from the sai£Ace o£ a leaf. 
Thia thread is composed of a gummy seentioiiy 




IiAO-KT AMU aOM. 



evolved in a gland attached to the oviduct of the 
female Laceflj. When she deposits an egg, she 
first exudes a drop of this gum on the auriace of a 
lea^ and then, elevating her abdomen, the viscid 
snhstance is drawn cat in a ihiead, which pre- 
sently haideniug in the air, the egg is left at the 
tip of the filament. An experienced entomologist, 
on seeing this object, would have no hesitation in 
decUuring the origin of the footstalk to be the gam- 
gland of the female Chrysopa ; and yet he would 
certainly have, drawn a £al8e inference in the case 
that I am supposing. 
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Many SpideiB enclose their egjgs in an enTebpe, 

the produce of their own bowels. Take an inte- 
xesting example, a0 nanated by the eloqnent 
Mr. Kirby. There is a Spider comnKm nndev 
clods of earth {Lycom saccata)^ which may at onoe 
be distinguished by a white globnlar silken bag, 
about the size of a pea, in which she has deposited 
her eggs, attached to the extremity of her body. 
Never miser clung to his treaniue with more tena- 
cious solicitude than this spid^ to her bag* 
Though apparently a considerable incumbrance, 
she carries it with her everywhere. If you deprive 
her of it, she makes the most strenuous ^Ebrts for 
its recovery ; and no personal danger can force her 
to quit the precious load. Are h^ efforts in- 
effectual ? a stupefying melancholy seems to Beize 
her ; and, when deprived of this first object of her 
cases, existence itself appears to hare lost its 
charms. If she succeeds in regaining her bag, or 
you restore it to her, her actions demonstrate the 
excess of her joy. She eagerly seizes it, and with 
the utmost agility runs off with it to a place of 
security. 

" The attachment of this affectionate mother is 
not con&ied to her e^. Afber the young spidm 

are hatched, they make their way out of the bag. 

P 
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Iij an oiifiee which she ia Cftrefol to open for them, 

and without which they could never escape ; and 
then, like t]jie young of the Surinam toad (Bama 
ptpa), they attach themaelves in clnsteis upon her 
back, belly, head, and even legs; and in this 
aitoation, where they pxeaeiit a yeiy singolar 
appearance, she carries tliem about with her, aad 
feeda them tmtil their first moult, when they are 
big enough to provide their own flabeiBtence/'^ 

I waire the argument derived from the fact of 
the apparent necessity of the mother's care for the 
new-born young. But the motlier s care is indis- 
pensable to the appearance of the yonng at all; 
not only because the eggs are the produce of 
her ovary, but aUo because the envelope whidi 
protects them is the produce of her spinning- 
glands. 

There is a fbrry moth, by no meaais. nncommon, 

known to collectors as tlie Gipsy {Hypogymna dis- 
par)y the eggs of which require to be protected by 
an elaborate ooyering, either from extremes of 
temperature, from light, or froiii certain electric 
c<mditi<ms of the atmosphm. The protection is 
afforded at the expense of the hair which clothed 
the mother heraeE Her ovipositor is fiumished 

Inirod. to Eniom. ; Lett. zi. § 2, 
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*mth a pair of nippers, hj means of which she 
'plncks off her own hairs, and makes with them 
a £at coahion mi the suriieice of a leaf. On this she 
deposits her eggs in suceessiTe layers ; and when 

the full number is laid, she covers them with a 
io<rf of hair, slanting downwards and oatwards 
from an apex, so artfully arranged, like the thatch 
of a cottage, as effectaally to throw off water ; each 
layer of hairs overlapping the preceding, and all 
preserving the same direction, so that, ^hen 
finished, the work resembles a smooth and well 
brushed piece of fur. 

If, then, a patch of eggs newly**created had been 
subjected to onr inspection, we should have found 
them snugly protected by their conical roof of 
thatch ; and when we came to examine the thatch 
microscopically, we siionid. have found it composed 
of the hairs of B^fpo^ymna, And thus again we 
should have an indubitable and yet deceptive 
record of a preceding existence. 

« 

The numeroos species of the genus Coogw, to 

which we are indebted tor cochineal, lac, and other 
products valnaUe in oommeice, aff<»d me an ilins* 
tration of my argument, more striking than any of 
theaboTO* In the case of die lao insect (O.Jaooa), 
for example, Oe ftmale resanbles a little hemi* 

p2 
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apherical scale on the twig of a tiee* At a oertMn 
period of lier life, a pellncicl, ghitinoas sabstanoe 
begins to exude from the margina of her l^jr, 
which hy and by completely oovers it, eementiiig- 

her firmly to the branchy from wliicli she never 

♦ « 

afterwaida moves. She now proceeds to lay her egga, 

which cue by one as they are extruded are thniBt 
under her, between her abdomen and the 8ur£ftce 
of the branch. The lesnlt of this is, that when the 
whole are laid, they occupy pretty nearly the same 
position in relation to the mother as they did 
before, with this exception, that the abdominal 
integamentSy which before were beneath them, are 
now above them, and are in close contact with 
those of the back, so that both together make 
a double, but still a thin, aiehed roof over the 
heap of eggs, which are thus protected till the 
hatching of the young, when they eal; their way 
out of their long dead mother. 

Let me now make my usual application. You 
say the Oocem was created not an adult insect, 
which would involye the prochronic stages of its 
metamorphosis, but as a germ, diat is an egg (for 
the germ of an insect is an egg, and nothing else) : 
w^l, hese is a batch Gooens-eggs just eieated, 
covered with the scaly roof which is necessary to 
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their existence. But this scale is not a xecord of 

the mother, but the mother herself, a j^roclvronic 
mo^, of course! 

Other genera of this wonderful class of animals 
yield us evidences of a somewhat different cha- 
racter, in the structures which the parents form for 
the reception of their eggs. 

One of the most complex and elaborate pieces 
of mechanism found in any animal organ is the 
ovipositor of the Sawflics (TmUkredimdcB), I can- 
not here describe it at length; it may suffice to 
say that it consists of two saw-plates, working 
separately and in opposite direetionSy the teeth of 
which arc cut into finer teeth ; and two supporting 
plates, vexy similar to the saws in shape and 
appearance. The whole flat side of the saw is, 
moreover, covered with minute sharp points, whidi 
giye the action of a rasp to the instrument, in 
adclidon to that of saw. 

By means of this complicated apparatus the 
parent fly cuts a groove in the twig of the proper 
shrub, say, a rose-bush. When it is made, the 
plates are slightly separated, and as egg is laid in 
the groove. The saw is now withdrawn, and a 
frothy secretion is deposited, whiclh appears to be 
intended, by its hardening, to prevent the growth 
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of the wood from clofiing apon Hie egg, before the 
time of hatching arrives. 
If, then, any of the species of Tunthr^da had 

been called into primal existence aa an egg, it 
must have been within snch a gioove as this ; and 
the giv>ove, if carefully examined, would have 
presented evidences of having been formed and 
filled hj the curious implement of the parent fly* 

Those obscure and obscene Insects, the Cock- 
roach tribe {JBIaUada)y secrete an eactraordinaiy 
covering for the protection of their eggs. " Instead 
of being laid separately, the eggs are, when depo^ 
sited, enclosed in a homy case, or capsnle, variable ' 
in its form in different species, bat generally of a 
mote or less obmpressed oyal shape, resembling u 
small bean. There is a longitudinal slit iii the 
margin of the capsule,' each side of which is 
defended hj a narrow serrated plate, fitting closely 
to its fellow. The inside of this egg-case is divided 
into two spaces, in each of which is a row of sepa- 
rate compartments, ev«ry one enclosing an egg, so 
that the whole resembles the pod of some kgumi* 
nous vegetable. This capsule, with its precious 
contents, is constantly carried about by the female 
for a week or a fortnight, and is llien fiMtened, by 
means of a glutinous tioid, in some safe locality. 
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The slit of the eapsale is strongly coated with 

cement, so as to be even stronger tiian the other 
parts. In this ci^fMnle the young larro ate 
hatched J and immediately discharge a fluid which 
softens the cement, and enables them to posh open 
the slit, through which thej escape ; after their 
exit the slit shuts again so closely, that it appears 
as entire as before. In some species it would seem 
that the females themselves liberate their offspring 
hj aeiEtng the capsule when the lazm are fit for 
escape, and tearing it with the aid of tlieir fore- 
legs irom end to end^ by which means the enclosed 
larrsB are set at liberty.'** 

It is impossible to read this description without 
being reminded of the manner in which the bean 
or olher leguminous seed links itself with a former 
generation by means of the dehisoent legume, 
itself a production of the parent plant And the 
same reasoning applies to this case, as to the 
other; — the egg, if ihB BlaUa was created in 
that stage^ would triumphantly show in the pod 
with which it was covered, a record of past 
processes. 

So, once more, with the immense tribes of soli- 
tary Bees, Wasps, and Spheges. I shall mention 

» 

* Jon^s ; Nat. Hist. Anim. ; iL 151. 
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Imt one example, from my own experience. It is 
tlie Dirt Dauber {Fehpceus favipes) of North 

Amerieft. The female of thia elegant fly, when 

about to lay her eggs, builds up a tubular nest of 
celk with iine mud, which ahe makes by mmglmg 
and kneading road-^hut with her ealiva. Eaeh 
tube consists of several cells, separated by trans- 
vene partitions of the mortar ; and in each, before 
she closes it up, she layrf a single egg, wiiicii she 
then coYers with spiders which are to constitate 
the food <rf the grub when hatdied, and to last it 
during the whole period of its larval growth. 
Bead spiders would not do, for their bodies wontd 
either dry up, or become putrescent long before ' 
the yonng grub could deTOor thesL On the other 
hand, if a number of these fierce and carnivorous 
creatures were immured, in health, they would soon 
destroy one another. To obviate this, the parent- 
fly ingeniously stings ( \ ei j spider just sufficiently 
to paralyse, without killing it. Thus needy a 
score of living spiders are packed away in a cell 
Bcaroely larger than a lady's thimble; and thus 
they remain fresh and succulent food for the larra, 
' .not only till it is ready to begin its eating task, 
but eren to the close of its rqiast. 

I think this a particularly instructive example. 
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The Rhpceua was indnbitablj created * for it exisls. 

As indubitably it was created in some stage of its 
cyclical life-histary. If as an imago, then I press 
the argument from tlie necessity of its previous 
metamorphoses* H as a pnpa, or a larva, or an egg, 
eacli of these conditions of life was entirely passed 
as an inmate of the mud- walled cottage ; which 
cottage was built and stocked with food by the 
industry and skill of the parent-fly. The grub 
conld not have lived without the stored spiders ; 
the spiders could not have been stored {normally) 
without the agency of the fly. ' 

hk som6 other instances the connexion between 
germ and parent is patent to the eye. The beau- 
tiM Starfish, OriheUa^ passes through all its infant 
metaraorplioses, changing from an orum to an 
InfoBoiy, thence to a Platens (or what is analogous 
to it), thence to a Starfish, all in the marsnpinm 
provided for the occasion, by the drawing together 
of die arms of the patient mother. The female 
Brachioaus carries its deposited eggs attached to 
the hinder part of its body; aAd thus we can trace, 
through their transparent coats, the gradual de- 
velopment of the organs of the embryo, — the 
coloured eye, the rotatory cilia, the complesp 
mastax, — ^and even detect the vigorous movements 

Pd 



Digitized by Google 



322 PARALLELS AND PRECEDENTS. 

of these and other parts, while yet carried hither 
and thither by the paxent 
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But fiirther, in the daas froan idiiGh I ha^e 

taken this last illustration — that of the RoTlFERA — 
there are ezamplea of Yiviparooft genera ; and 
' these, l)ec«ii0e of the perfect traaBpaienoy of all 
the integuments, are peculiarly instructiye and 
gennane to my argiuient. 

In liotifer macrurus the ovary with ite germinal 
▼erides la distincily seen oecapying one jnde of 
the animal. From this one of the yesioles enlarges, 
nntii it becomes a long-oval translucent sac, nearly 
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filling the whole left side of the yisceiat oarity . 

A kind of spaamodic moYement is suddenly ob- 
served in this oblong ovum, and instantly we see, 
in its place, a well-developed living young; as 
distinctly visible as if it were excluded. It lies 
in a bent position, with its foot upturned ; is nearly 
half the length of the parent ; is furnished with a 
proboscis, with a pair^of crimson eyes, with ciliaiy 
wheels, with a mastas whose toodied hemispheres 
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«. ITMorn jfoung. 

fiequendy woric vigoxooaly, and with all the 

viscera proper to the species. 

In the beautiful, compaxativd.y large, and econo- 
mically singukr genus, Atpbm/f^na^ ihifi same 
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proeeaB of development can be watched with per* 
feet fiuality ihrcmgh eyerj Btige* 

In the body of the female parent, as transparent 
80 the deaxest glaaa, the tMuid-like oyaiy is Been 
floating in the visceral cavity, with several ova in 
various degrees of advancement. We trace one 
of these till it becomes a manifotty living yoimg 
in the ovisac, ijing along at the bottom of the 
puental amtj, mote than one-third of whose 
volume is occupied by it: — supposing it to be a 
female in£Mit. All its organs, — the eyes, the jaws, 
the stomach, the pancreatic ^ands, the ovary 
with its nuclei^ the muscles, the rotatory cilia, &c 
can be tiaced with the utmost distinctness long 
before birth, and its motions are strong and 
Toluntaiy. 

Ndther in this case, nor in that of Bctifir, does 
the young animal pass through any metamorphosis; 
the unborn young has the foil development of the 
parent, in every respect but size. In each case, 
the viaible life-histoiy of the individual commences 
not at birth, but at a period long antecedent, if 
indeed it can be itaid to commence at all, where 
we see it gradually deyeloped from a nucleus, 
which was au integral part of the parental ovaiy, 
even b^e tkatfiarem's hirtk. 



4 
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In the case of the amusing little Water-fleas 
{Daphnia)y we have another example of Tiviparoiui 
generation, which, owing to the same cause ^ in 
the BonFERA,— -the transparenoyof ihe integument, 
can "be followed tlirough all its stages by the eje 
of the ohierver* The ^ga of this litde Qrostacean 
are depontad in a special chalnl)er within the 
valv^ of die parent, where thej are hatched. 
The young remain in iiieir reoeptaide for a pienod, 
which varies aecording to the temperature, but 
long enough for them to undergo important change 
in structure, and to pass their first raouit/'^ 

Here, again, it is impossible to select a condition 
which does not take hold of a pre^-existenoe ; fat 
the youngest independent stage is dependent on 
earlier stages; and these are passed in Tisifak 
cuuucxiuu with the parent. 

It is true there is in this genos, another mode 
of reproduction, by means of eggs which are thrown 
off enveloped in an organic covering, called the 
epliippium. If this condition, be selected for.the 
argument of my supposed opponent, I reply that 
it amounts to'nearly the same thing ; 011I7 tbe case 
will then come into the category of those animals 

* Ct Mr. Lubbock (Froc. Bogr. Soe. viiL 854), witbBr. Baka 
(Brtt BatomMitr. fn. 82). 
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wlKMie eadiest stages' are protected by cover- 
ings formed from the bodj of ihe parent, — ^like 
tlic Hypoyifmnaj and the Cockroack, already 
alludeii to. 

Where then, in these species, can we possibly 
select a stage of life, which is not inseparably and 
even visiUy oomMciied witb a preyions stage? 

If we come to the vertebrate creatures^ the 
argument becomes assuredly not kss convincing. 
The formidable Shark, which we considered as a 
well-toothed adult ready for slaughter} let ns 
suppose to have been caneated in the harmlessness 
of infancy* It is a slender thing, some ten or 
twelve indies long, bent upon itself, inclosing in 
the ring thus made, the vitellus or yelk-bag, the 
contents of which are in pKOoess of being absorbed 
into the abdomen. But the whole, — Shark, yelk- 
bag, and all — is imprisoned in a bcown homy 
ciq^snle, lliat looks like a pillow'^case, with long 
' tapes appended to the four comers. 

This very peculiar protecting capsule points 
clearly to a peculiar structure in the parent. The 
embryo wss not indosed in the pillow-case^ at its 
first fe^nati0n^; but, in the course of its descent 
- £rom the ovary through the oviduct, it had to pass 
aregion of the latter, where was a thick glandnlar 
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mass, — ^the nidamentaL gland, — whoee office it was 
to secrete a dense layer of albntnen, -with whicli 
the embxyo became invested. This substance took 
the form of ihe flattened piirde, or pillow-oaae, 
witii produced angles, above described, and oi; its 
exdnsion fipom the duct asamned a very toiig^ 
homy consistence, and a dark mahogany colour. 

The oomparatiye anatomist would, theiefoie, with* 
oat the least hesitation, refer ihe origin of the 
investing capsule to the nidamental glands of the 
female Shark; but sapposmg the embryo to be 
but just created, his physiological science would 
only lead him to a false condusion. 

If the Tree-frog afforded us evidence of pre- 
existent time, in the metamorphosis which it must 
natoxaUy have experienced fiom the tadpole to the 
reptilian condition, what shall we say to that 
strange and nncoiiih member of the same claBi, 
the Surinam Toad i^Pipa) ? Ijittle would be gained 
by selecting the germ-stage, as the presumed epoch 
of creation in this case • for, according to the ez* 
traordinary economy of this genus, the male acts 
aa midwife, and die female as wet-niine» to the 
hopeful progeny. 

. As fiEiBt aa the female deposits her eggs, the 
male who attends her anangy them on her bcoad 
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back, to the number of fifty or upwards. The 
contact of these eggs with the skin appears to 
produoe a sort of inflammation ; the skin of the 
back swells, and becomes covered with pits or 
oeUfl, which endoBe each a single egg^ the sai&ce 
of the back reijembling the closed cells of a lioney- 
comb« The female now betakes herself to the 
water; and in these oeUs the eggs are not 'only 
hatched, but the tadpoles undergo their metamor* 
phosisy emerging in a perfect condition, diongh 
very small, after a lapse of eigkty-tvoo days from 
the time in which the eggs were placed in their 
respective pits," 

To a tyro in animal physiology it might seem 
that the smooth ronnded egg of a bird or a lizard, 
presents an example of an organism in the simplest 
possible condition, and in a stage which, if any 
can be, is independent of anything that went 
before. 

But is it so ? Let us iice. Here is the egg of 
the common Fowl» I take it in my hand, and 
perceiye nothing bot an nneiform, smooth, hard, 
white suriacc. This X break, and find that it is a 
thin layer of calcareoos substance, whidi, on micro- 
scopical examination, proves to be composed of 
minute polygonal particles, so ag^tinated as to 
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leave open spaces iu the interstices of their conti- 
gnooB angles* 

Below this calcareous shell I find a membrane 
{membranajnttaminu)^ which seems, from its thin- 
ness in most parts, to be single, bat which is sepa- 
rated into two layers at tlie large end of the egg. 
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Within this membrane there is another {the 
ckdUusa) whidb, dosety enveloping the yelk, passes 

off from it towards each extremity of the egg in 
the form of a twisted cord. 

Then comes a delicate membrane {meuib, vitelU) 
in dose contact with, and enyeloping the orange- 
coloured jelk ; which latter carries, on one point 
of its globular surface, the thiu blastoderm or 
germinal membrane. 
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The yelk-globe, £uiteiied by its twkted ehakautf 

is suspended in a glaiiy fluid (calbuineii), wliicli 
fills the space between it and the membrana 
pnkaninis. This fluid, though apparently homo- 
geneous, is really composed of many layers, and 
the innennoet of these it is which is condensed 
into the chaJuza, 

Such, then, is the complex structure of this ap- 
parently jjimplc object. What light can it throw 
on our inquiry ? 

Each of these component parts bears witness to 
a succession of past periods. The yelk with its 
germ was first formed, escaping naked, or dothed 
only with ita own excessively delicate nieniLiiaie, 
from its ovisac into the oyiduet. Through the 
course of this tube it now slowly descended, re- 
ceiving successive investments as it proceeded. 
The albumen was deposited layer upon layer firom 
the mucous membrane of the upper part of the 
oviduct ; the first depositions condensing into the 
cJtalaza. By and by it came down to a region 
of the oviduct where a tenacious secietion was 
poured out, which, investing the albumen, soon 
hardened into a substance resembling thin parch- 
ment, and formed the memiratia pukmkm / two 
successive layers of this were deposited, between 
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which a bubble of gas, chiefly composed of oxygen 
generated in the interyal, was inclosed. Then it 
descended still ferther, to a part whm the lining 
membrane of the duct was endowed with the 
power of secreting calcaxeous matter, which, as 
a))ove stated, was deposited in a thin layer of 
polygonal atoms.. And now, having reoeired all 
its components, and having arrived at the orifice 
of the duct, the egg was laid. 

Here, then, there is abimdant evidenoe of suc" 
cessive processes, which musj; have preceded the 
existence of this complete and perfect egg. But 
tlicre is yet one more evidence which I liave re- 
senred to the last, because it is peculiarly distinct 
and palpable, even to the senses. 

The chalazaf we see, is twisted at each pole of 
the yelk-globe, mitil it resembles a piece of twine : 
what, is the meaning of this ? It was, as I 
observed, deposited as a loosely enveloping mem* 
brane in the upper part of the oviduct ; the yelk- 
globe, however, was progressively descending ; and, 
as it descended, ii oowtmmlly revoked upon «e» 
axia/ by means of which rotation the investing 
membrane was gathered at each pole into a spirally 
twisted cord, stretching from the yelk to the euda 
of the membrana jmkmmiB^ Thus it preseats us 
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with an uiimistakeabic record of what took place 
ill the earlier periods of the descent 

We 8ftw distiiict traces of the past in the stme* 
twcG of a feather. But the feathers have already 
began to develop he^rae the young bird leayea the 
egg. And the structure of the egg caiTies Uii back 
to the oviduct of the pazeni*fowl« 

At what stage of existaice, then, could a bird, 
by poeaibility, have been created, which did not 
present distinct records of produonie develop- 
ment? 

If we come to the Mammalia, the impossibility 

of finding such a stage becomes only more and 
more obvioos* For it is a law in physiologyi that 
the higher the grade of organisation assigned to 
any being, the more it is assisted in infancy by 
the parent. 

"This law is remarkably cxempliiied in the 
class Mammaua, which nnqoestionably ranks at the 
head of the animal kingdom, in respect to degree 
of intelligence and general elevation of stroctare. 
It is the nniversal and most prominent character- 
istic of this class, that the young are retained 
within the body of the female parait, until they 
have made considerable progress in their developr 
ment ; that| whilst there, they derive their support 
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almost iniinediatelj from her blood ; and that they 
axe afterwards nourished for some time bj.a secre- 
tion wliicli she affords/** 

The foetus of the E^ngaroo^ when expelled £rom 
the womb, is scarcely more thm an inch in length. 
Its limbs and its tail are indeed iormed, but the 
imperfect creatm!6 has been compared to an earth- 
worm, for the colour and semi-transparency of the 
integument. In this condition it is unable to find 
and seize the nipple, and equally unable to draw 
sustenance therefirom^ by its own unaided efforts. 
The mSk ts efeeted, by the tmuouhr action cf the 
mother y into the throat of the foetus, and there is 
a peculiar and beautiful contrivance to obyiate the 
danger of the injected fluid s passing into the 
tiachea instead of the oesophagus* 

Yet, from this helpless naked condition to that 
of the active, well-clothed, experienced }'oung, able 
to quit the maternal pouch at will, and flee to it 
for protection, there is a well-understood and per- 
fectly appreciable concatenation of stages, each of 
which looks back to, and depends on, those pre- 
viously existing. And, during the whole of these, 
die mother^s presence is necessary to the comfort, 

* Dr. Carpenter : Comp. P^ys. ; p. 615. 
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«iidy for the greater part ot them, to the very exi«- 
tence of the infant* 

Thus, once more, there is no condition of the 
animal, on which ve may fix, aa being so simple, 
as to haye no retrospective history. 

The nmbilical cicatrix I have abeadj alluded ^ 
to ; but I may be permitted to mention it again ; 
hecauBe, in all the higher Mammalia, at least, it 
exists, thioiighoiit life, an eloquent witness to Ae 
organic connexion of the individual with a mother, 
and therefoxe to her pre-existenoe. If it were 
legitimate to suppose that the first individual of 
the speciei Man was oreated in the condition 
answering to that of a new-bom in&nt, there 
would still be the need of maternal milk for its 
sustenance, and maternal care for its protection, 
for a considerable period ; while, if we carry on 
the suggested stage to tiie period when this pioyi- 
sion is no longer indispensable, the development of 
hair, nails, bones, &c, will have proceeded through 
many stages. And, in either condition, the navel 
cord or its cicatrix remains, to testify to something 
anterior to boiL 
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THB CONCLUSION. 
<* Ve lUKf no CKp«tlBiM6 In ^« tttMBn of worMt.*' 

We have passed in review before ns the whole 

organic world : and the result is uniform ; that 
no example can be selected from the vast vegetable 
kingdom, none fifom tiie vast annual kingdom, 
which did not at the instant ot its creation present 
indubitable evidttices of a pxevions histoiy. This 
is not put fortli as a hypothesis, but as a necessity ; 
I do not say that it was pr&bably 80» bat that it 
was certainly so ; not that it may have hem thus, 
but that it co^dd not have hem oiherunee* 

I do not touch ihe inorganic world: my ac- 
quaintance with chemistry is inade<^uate tor this : 
perhaps the same law does not extend to the 
inorganic elements : perhaps their developinents 
and combinations are not, like the economy of 
plants and animals^ essentially and exclusively 
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cyclical : perhaps carboa and oj^gen and hydro- 
gen could be created in conditions, which obTionslj 

did not depend on any previously existing condi> 
tions. This I do not know : I neither affirm nor 
deny it. But I think I have demonstrated in these 
pages, that such a cyclical character does attach to, 
and is inseparable from, the history of all organic 
essences ; and that creation can be nothing else 
than a series of irruptions into circles : lhat, sap- 
posing the irruption to have been made at what 
part of the circle we please, and TBiying this con- 
dition indefinitely at will, — we cannot avoid the 
condosion that each organism was from the first 
marked with the records of a previous being. But 
since creation and previous history are inconsistent 
with each other ; as the very idea of the creation 
of an organism excludes the idea of pre-existence 
of that organism, or of any part of it ; it follows, 
that such records are false, so far as they testify to 
time; that the developments and processes thus 
recorded have been produced wilihoat time, or are 
what I have GsMiod prochronie. 

Nor is this conclusion in the least degree afiected 
by the actual chronology of creation. The phe- 
nomena were equally eloquent, and equally false, 
whether any individual organism were created six 
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tkousand years ago, or innumerable ages ; whether 
primitively, or after the BiieceBsiye Greations and 
annihilations of former organisms. 

The law of creation supersedes the law of nature; 
so far, at least, as the organic world is concerned. 
The law of nature, established by universal ex- 
perience, is, that its phenomena depend upon 
certain natural antecedents : the law ot creation 
is, tliat lihe same phenomena depend upon no ante- 
cedents. The philosopher who should infer the 
antecedents £rom the phenomena alone, without 
having considered the law of creation, would be 
liable to form totally false conclusions. In order 
to be secure from error, he must first assure him- 
self that creation is eliminated from the category of 
facts which he is investigating ; and this he could 
do only when the facts come within the sphere of 
personal observation, or of historic testimony. Up 
to such a period of antiquity as is covered by 
credible history, and within such a field of observa- 
tion as history may be considered fairly cognisant 
of, — ^the inference of physical antecedents from 
physical phenomena, in the animal or vegetable 
world, ii legitimate and true. But, beyond that 
period, I cannot safely deduce the same conclu- 
sion; because I cannot tell but that at any given 

Q 
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moment inoluded in my inqiiiiy, GveatioQ may faaye 
occnrred, and Iiave been tbe abeolnte beginning of 
tlic circular series. 
The question of the actual age of any qwdes, 

whether plant or animal, is one which cannot be 
anaweied, except on biatoric teaUmony. The 
sequence of cause and eflfect ui not adequate to 
answer it; tor a legitimate u^e of this principle, 
supposing it the only element of the inquiry, would 
inevitably lead m to the eternity of all existing 
organic life. 

One of the fiuniliar street-exhibitions in the 
metropolis is a tiny coach and horses of. glittering 
metal ; which,by means (jf simple macbineiyycoqrae 
round and round the margin of a circular table. Let 
US suppose two youths of philosophical torn to come 
up during the process. They gaze for a while, and 
one asks his companion the foUowing question. 

" How long do you suppose that ooftch has been 
running round ? ** 

" How long 1 for an indefinite period^ fikr aught 
I know. I have counted twenty-two tums^ and 
can see no change : nor can I snggest any point 
wh^e the course conld hare begun.*' 

Here a shrewd lad, canyij^g a grocer's basket, 
breaks in. 
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Oh BO ; there have been only aix-aad-tweiity 
tmns altogether. Four turns had been made when 
you C9XQ& up. The whole began by the man 
taking ^e carriage out of a box ; then he aet it 
flown out there, just opposite to us, and gave it a 
little push with his Bnger, and it has been running 
ever since. I saw him do it*' 

Now perhaps you will say that a glance at the 
machineiy beneath the table* would show in a 
jiiouient how many turns had been made, and how 
many could be made» Very true : but what if the 
tramp had locked up his clock-work, and would 
not let you look at it ? 

The only evidence woarth a nuh is that of the 
lad who saw the whirligig set a-going. 

I wish it to be distinctly understood that I am 
not proving the exact or approximate antiquity of 
the globe we inhabit. I am not attempting to 
show that it has existed fiir no more than six 
thousand years. I wish this to be distinctly stated, 
beeauae I am suie I shall meet with maay opponents 
unfair enough, or illogical enough, to misrepresent 
or misunderstand my argument^ and sound the 
trumpet of victory, because I cannot demonstrate 
tkaU AU I set myself to do, is to invalidate the 
testuaony of the witpess leUedon for the indefinitely 

Q 2 
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remote antiquity; to sliow that in a very laige and 
important field of nature, evidence ezactlj analo- 
gous to that relied on would inevitably lead to a 
&lfie conclusion, and must, therefore, be rejected, or 
received only contingently ; received only as indi- 
cative of probability, and that only in the absence 
of any poeitive vitnefla to the contrary. 

Perhaps it may be objected, that there is no 
sufficient analogy between the phenomena &om 
which the past history of a single organism is 
inferred, and those from which the past kifitory of 
a world is inferred* la theie not? 

Permit me to repeat an illustration I have 
already used. The geologist finds a fossil skele^ 
ton* His aeqnaintanee with anatomy enables him 
to pronotmce that the objects found are bones. He 
sees cylinden, condyles, cavities for the marrow, 
scars of attachment of muscles and tendons, iora* 
miaft far the passage of nerves and Uood-yessds ; 
he finds the internal stractore, no less than the 
form and surtiace, such as to leave not a doubt that 
these are real hime$. Now imiversal experience 
has taught him that bones imply the existence of 
flesh; that flesh implies blood; that blood implies 
life; that life implies time. He therefore conchides 
unhesitatingly, that this skeleton was once alive. 
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and that time passed over it in that Uving eon* 

dition. 

Is not this piooess of reasoning eacactlj parallel 
to that whidi he would have pnrsned if he had 

6;saimaed an animal the moment after its creation, 
(supposuig this &ct to be unknown to him,) and 
which he would in like manner have infer red past 
time ? And where is the vital difference between 
the two cases, which wonld operate to make a con- 
clusion which is manifestly false in the one case 
necessarily tme in the other? 

One of the most eminent of iiviug botanists has 
set forth in striking terms the parallelism which I 
am suggesting. Speaking of the shoot as the vege- 
table individual, and the woody trunk as a kind 

of eTer-accnmnliting gromid, which supports sue- 

* 

cessive generations of shoots, he uses the following 
comparison. 

" The history of the grand development of nature 
on the suri'ace of our globe presents an analogy, 
which may -perhaps serve to set this relation in a 
clear light. The successive geological formations 
superposed during the course of conntless ages, 
present, buried in their depths, the traces of as 
many formations of the organic world, each of 
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which carpeted the then superior stratum of the 
earth with a new life, until it foond its own grave 
in the sneeeeding ^mnation, when a new uprising 
of organic life took its place. In the same way, the 
stem of a tree ia a mnltiBtrmtified gcoimd, in whoee 
layers the history of earlier growths is legiblj pre- 
aerred* The number of the woody lajers indicates 
the number of the generations which haye perished, 
i.e. the .age,of the whole tree: a distinct annual 
ring is the monmnent of a yigorons season, an in- 
distinct one of a l>ad season, a sickly one (which 
is often fonnd among healthy ones) indicates the 
nnhealthmess of the foliage of that particular year. 
The practised woodman can decipher many facts 
of the past in the layers of the tronk ; 6. ^. a good 
season for foliage or for seed, diRnage by frost or 
by insects, 

In order to perfect the analogy between an 
organism and the world, so as to show that the 
law which prevuls in the one obtains also in the 

other, ij; would be necessary to prove that the 
development of the physical history of the world 

is circular, like tliat already shown to characterise 

* Dr. Alex. Bratm, "On the V€g«t Individual.'' (Aaii« K. H. 



Digitized by 



THE OONCfLimiON. 



84a 



the oomee of organic nature. And this-I cannot 

prove. But neither, as I think, can the cuntraiy 
bo proved. 

The life of iXe mdiifiiual conmstB of a Beriee of 

processes which are cyclical. In the tree this is 
shown by the auccesaiTe gnmtha and deaths of 
series of leaves : in the aniinal by the development 
and exaTiation of nails^ hair, epidermis, &c. 

The life of the speei$8 comaista of a seriea of pro- 
cesses Tvhich are cyclical. This has been sa£l- 
ciently illnatrated in the preoeding pages, in the 
successive developments and deaths of generations 
of individnals. 

We have reason to believe that speeies die out, 
and are replaced "by other species, like the indi- 
viduals which belong to the species, and the 
organs which belong to the individual. 13 ut is 
the life of the tpeeiea a circfe retoming into itself? 
In o&ker words, if we conld take a snfBciently large 
view of the whole plan of natinre, should we dis- 
cern ihat the existence of species B necessadty 
involved the pre-existence of species 7, and must 
inevitably be followed by species « f Should we 
be able to trace the same sort of relation between 
the tiger of Bengal and the fossil tiger of the 
Yorkshire caves, between El^kaa Indicua and 
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£lepha8 primigenius, as subsists betweea the 
leaves of 1857 and the kaves of 1856 ; or between 
the oak now tluiubhiug iu Sherwood Forest and 
that of Bobin Hood's daj, &om whose acorn it 
sprang?* 

I dare not say, we should; though I think it 
highly probable. Bat I think jou will not dare 

to say, we ahould notf 
It is certain that, when the Omnipotent Gh>d pio- 

posed to create a given organism, tlie course of that 

* It may be otgeeled that Jlqiila* p r i m ipmim it •iMoliitaly 
diitiiiet from R Indieui» I aaunrar, Tei^ tpeci/tcaify disliiMfe; 
taadaomialiMSatietfrommyhlihm Bui 
aa indiyidual dislincfeaaaa doaa not prednda the indiTidnal from 
baing the aspon^t of a ciroular taTolutiqn m the life-history of 
tka apeoies, so ^pacific distinctness may not preclada the speciea 
from being the ezponaiit of a oiroalar lavolatiaii in aoma highar, 
tmnamedy lilO'luatory. 

f " We may assert of the individual, as well aa of the apadaay 
that it completes the cycle of its existence in a aaccesaion of 
aubordinate generations ; while, on the other hand, we may 
affirm of the species, tliat, like the indivichml, it exhibits a de- 
terminate cycle of (levelopmcDt/* "The species itself maybe 
regarded as an inferior ' momentiun' of a still more comprehen- 
sive cycle of developmeat." — Br. A. Braun, " (M the VeydLabU 
Individual.** 

'* The species is an individual of a higher rank." — Link : EU- 
menfs of Botanicnl, Smmee, vi. 11. 

" Species, like individuals, have a certain limited term of ex- 
istence^ It is the fact, that, cKcording to saute ymeral laic, 
species of animala ara introduced, laat^fbr a limited period, and 
are than anooaadad bj otban paifoimliig iha aama offioa."-^ 
Antte^i Aiieiad Wmrld, 62, 54. 
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oiganigm was pxesent.to his idea, as an ever le- 

volving circle, w ithout beginning and without end. 
He created it at some point in the ciide, and gave 
. it thus an arbitrary beginning ; but one which in>- 

volved all previous rotations of the circle, though 

♦ 

only as ideal, or, in other phrase, prochronic. Is 

it not possible — I do not ask for more — ^tbat, in 
like manner, the natural coarse of the world was 
projected in his idea as a perfect whole, and that 
He determined to create it at some point of that 
course, which act, however, should inyolve pre- 
vioiis stages, though only ideal or prociironic ?, 

Ail naturalists have speculated upon the great 
plan of Nature ; a grand array of organic essences, 
in which every species should be related in like 
rafio to its fellow species, by certain affinities, with- 
out gaps and without redundancies; the whole con- 
stituting a beautiful and perfect unity, a harmonious 
scheme, worthy of the infinite Mind that conceiYed 
it. iSuch a perfect plan has never been presented 
by any existing fauna or flora ; nor is it made up 
by uniting the fossil faunas and floras to the re- 
cent ones ; yet the.dueaffery cf the foeeU uforld hm 
made a very signal aip^oach to the filUng of the 
great outline; and the more minutely this has been 
inyestigated, the more have hiatuses been bridged 
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oyer, wbidi l)efore yawned Tietween spedas and 

species, and links oi connexion have been supplied 
which befoie were laduBg.* 

It is not necessary, — at least it does not seem so 
to me, — ^that all the members of this mi^ty com- 
monwealih should haTe an aetual, a diaehioiiic ex* 
istence; any more than that, in the creation of a man, 
his fcBtal, infimtile, and adolesoent stages should * 
have an actual, diachronic existence, though these 
are essential to his normal life-histoiy. Nor would 
their diachronism be more oertainlj inferrible from 
the physical traces of them, in the one case than in 
the other. In the newly-created Men, the proo& 
of successive processes requiring time, in the skin, 
hairs, nails, bones, &c. could in no respect be dis* 
tinguished from the like proofe in a Man of to-daj ; 

♦ " Th« tinity of the phn of organization, and the regular 
gOflOMlioa of animal fomifl^ p<dllt out a beg inning of this great 
« Idngdom on the surface of our globe^ although the earliest 

•teges of its deyelopment may now be effiioed : and the con- 
tintiity of the series though all geological epochs, and the 
rjradaal transitions which connect the species of one formation 
with those of the next in succcBsion, distinctly indicate that 
they form tlu parts of om creation, and not the heterogeneous 
remnants of successive kingdoms bofnm f^iid destroyed : so that, 
while they present the befit records of the changes which the 
flurface of the globe has undergone, they likewise afford the best 
testimun J of the recent origin of the present crust of our planet, 
and of all its organic inhabitants." — Dr. OrarUj in Br. Sci. Av- 
muUfor 1839. 
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yet the deyelopodfintB to wUch they iiespectively 

testify are widely different from each other, so far 
as regards the element of time. Who will say that 
the suggestion, that the strata of the aurfitce of the 
earthy with their founl fiora& and Jaunaif ma^ J90s- 
ethfy hetong to aprot^rtmxc deoehpmtm^tof ^h/e mighty 
^lan of the life-hisior^ of this worlds — who will 
dare to say that each a suggestion is a sell-eiideiit 
absurdity ? If we had no'example of such a pro- 
cedure, we might be justified in dealing cavalierly 
with the hypothesis ; bat it has been shown that, 
without a soiitary exception, the whole of the Tast 
vegetable and animal kingdoms were created,— 
mark ! I do not say may have been, but MUST 
have been created7~on this principle of a pro- 
chronic development, with distinctly traceable 
records. It was the law of oi-ganic creation. 
It may be objected, that, to assnme the world to 

have been created with fossil skeletons in its crust, 
— skeletons of animals that never really existed, — is 
to charge the Creator with £mmng objects whose 
sole purpose was to deceive us. The reply is 
obvioos. Were the eoneentric timber-iings of a 
created tree formed merely to deceive ? Were the 
growth lines of a created shell intended to deceive ? 
Was the navel of the created Man intended to 



Digitized by Google 




348 THB 00H0LV8I0K. 

deoeiTe Um into ihe persuMdon that he Kad had a 

parent?* 

These pecnliaritiea of strnctiize were hiaepaiable 

* Dr. Harris baa the followiQg obaemitioiui r — 

"Why might not God have created the crust the earth, 
just as it is, with all its numberless stratificatioagy mid diver- 
sified formations, complete? And the analogy for such au 
exercise of creative power 13 supposed to be found in the creation 
of Adam, not as an infant, but as an adult; an<l in the j>ro- 
ducfcion of the fuU-si zed ti ees of Eden. To which the reply is 
direct : tlie maturity of the first man, and of the objects around 
him, could not deceive him by implying that they had slowly 
grown to that state. His first knowledge was the knowledge of 
^the contrai'y. He lived, partly, in order to proclaim the fact of 
his creation. And, cuuld his own body, or any of the objectH 
oraatod at the same time, have been subjected to a physiological 
mmination, they would, no doubt, have been found to indioato 
ihehr mir&cnloas production in their rwrj dettttntion of alltiie 
tnuMft of an early growth ; whiorBM th« ahdl of tba eavthis » 
crowded afcoirehoiiae of evidenoe of ita gradual formation. So « 
Hiat tho question, ezpfeaaed in other language^ amounts to tins: 
Miglit not the Ood of infinite truth have endosed in the earth, 
et its oreationy evidenoe of its having sfdsted agsa before its 
aetual production I Of oouise^ the objector would disavow auoh 
ft sentinieat. But audi appears to he the real import of the 
objection ; and, as such, it inTolveB its own refiitation.*—- iVl^ 
Adamite Bmih, p. 88. 

Now this reasoning iypeared, doubtless, very triumphant to 
the worthy Doctor: and yet a very little aoqnaintance with 
physiology would have taught him Uiat he was enunciating an 
absurdity. The very supposition which he considers as self- 
refuting, is an indubitable physiological fact. I have abundantly 
■hewn, in the text, that the cr/ls which compose the tree or the 
animal are as undeniable evidences of past procesFOi^ as th<r^ con- 
centric cylinders of timber, or the superposed layers of bone 
and scale. 



Digitized by Google 



THE CONCLUSIOK. 349 

from the adult stage of these cveatores respectivelj, 
without which thej would not have been what 
they were. The Locust-tree could not have been 
an adult HymimoM^ without concentric rings; — 
nay, it could not have been an exogenous tree at 
all. The Dwrn could not have been a Diom with- 
out those foliations and spmes that form its generic 
character. The Man would not have been a Man 
without a navel. 

To the physiologist this is obvious ; but some 
unscieutiiic reader may say, Could not God have 
created plants and ammals without these retro- 
spective marks ? I distinctly reply, Xo ! not so as 
to preserve their specific identity with those wit& 
which we are familiar. A Tree-fern without scars 
on the trunk I A Palm without leaf-bases I A 
Bean without a hilum t A Tortoise without lamince 
on its plates ! A Carp without concentric lines on 
its scales I A Bird without feathers I A Mammal 
witliout hairs, or ch\w3, or teeth, or bones, or 
blood! A Foetus without a placenta! I have 
indeed written the preceding pages in vain, if 
I have not demonstrated, in a multitude of exam- 
pies, the absolute necessity of letrospectiYe pheno- 
luena in newly-created organisms. But if it can 
be undeniably shown in one single example, our 
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ffdlme to petceive it in ninety-nine odier ingteaoea 

would in nowise invalidate the deduction from 
tkat om* Granted that yoa can triumphantljr 
convict me of *a non^^eqmhir^ in ninety-nine out 
of every hundred of the cases in wliich I have 
attempted to show this connexion ; stilkt iC X have 

conclusively proved that in une solitary instance 
an animal or a plant .was cheated with but one 
solitary evidence of pie^evelopment, the principle 
for which I contend is established* 
I tmst, however, it does not rest on one example, 

nor on twenty, nor on a hundred. It may be thought 
that 1 have multiplied my illustrations needlessly : 
ten times as many might have been given. I 
wished to show that the proof is of a cumidative 
character: a single good example would, indeed, 

have estahlishcd the principle ; but I wished to 
show how widely applicable it is; that it is» 
indeed, of universal application in the organic 
kingdoms. 

If, then, the existenoe of retrospective mariks, 

visible and tangible proofs of processes which were 
pcochronic, was so necessaxy to organic essences, 
that they could not have been created without 
them, — is it absurd to suggest th» j^ssibUit^ (I do 
no more) that the world itself was created under 
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the influeaoe of the same hw, with TiBible tangible 

proofs of developments and processes, whicli j ct 
wece onlj pxochronic ? 

Admit for a moment, as a hjpotheais, that the 
Creator had before his mind a projection of the 
whole life-hiBtoxj of the globe^ ocHumeneuig with 
any point which the geologist may imagine to 
have beeu a £t commencing point, and ending 
with some imimaginaUe acme in the indefinitely 
distant future. He determines to call this idea 
into actual existence, not at the supposed com- 
mencing point, hut at some stage or other of its 
course.* It is clear, then, that at the selected 
stage it appears, exactly as it wonld have appeared 
at that moment of its history, if all the preceding 
eras of its historj had been zeaL Jnst as the new- 
created Man was, at the first moment of his exis- 
tence, a man ot twenty, or five-and-twenty, or 

♦ I here assumtj the life-history of the globe to be represented 
by a straight line, because I cannot prove it to be a circle. I 
cannot even imagine its circularity. I do not mean the possi- 
bility ; — I can imagine ihM : but the mode I cannot conceive. 
Thie, boweyer, does not disjnroTe the possibilitj. If man's 
fldoMo «xt6nded aot beyond the aootmnitiied obtemAums of hii 
emu Ufe^ h» woiild pcMtilj b« qtnto Inoovkpeteni to eonMiT* 
how the liMiittory of ludi a tree as. the Oak oould be a drde; 
if he had never seen more than one indhidnal, whioh was a tree 
whm he wmehonk, and qonthmad to aovridi till hie death. 
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thirty yean old; physicaUy, palpably, Yisibly, bo 

old, though not really, not diachronically. He 
appeared preciBely what he would haye appeared 
had he liyed bo many yean. 

Iiet us suppose that this present year 1657 had 
been the parfciciilar epoch in the projected life- 
history of the world, which the Creator selected as 
the era of its actual beginning. At his £at it 
appean ; bat in what condition? Its actoal con- 
dition at this moment : — ^whatever is now existent 
wonld appear, predaely as it doee appear. There 
would be cities iilkd with swarms^ of men j there 
would be houses half-built; castles fallen into 
ruins ; pictoies on artists* easels just sketched in ; 
wardrobes tiUed with half-worn garments; ships, 
sailing orer the sea ; maifca of birdB* footsteps on 
the mud ; skeletons whitening the desert sands ; 
human bodies in every stage of decay in the 
burial-grounds. These and millions of other traces 
of the past would be founds became they aare found in 
the world now/ they belong to the present age of 
the world ; and if it had pleased Grod to call into 
eristence this globe at thta epoch of its Ufe-histoiy, 
the whole of which lay like a map before his 
infinite mind, it would certainly have presented all 
these phenomena; not to pussle the philosopher, 
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but because thej are inaeparable from tbe condi- 
tion of tke world at the selected moment of imxp- 
tion into its history; because they constitute its 
condition ; they make it what it is. 

Ilcncc the minuteness and undeniableness of the 
proofs of life which geologists rely on so confi- 
dently, and present with such justifiable triumph, 
do not in the least militate against my pimcipie. 
The. marks of Hyianas* teeth on the bones of 
Kirkdalc cave ; the infant skeletons associated 
with adult skeletons of ther same species; the 
abundance of eoproHtes ; the foot-tracks of 'Birds 
and iiep tiles ; the glacier-scratches on rocks ; and 
hundreds of other beautiful and most irresistible 
ev idences of pre-existence, 1 do not wish to under- 
value, nor to explain away. On the hypothesis 
that the actual colnmencing point of the world^s 
history was subsequent to the occuiTcnce of such 
things in the perfect ideal whole, these phenomena 
would appear precisely as if the facts themselves 
had been diachronic, instread of prochionic, as was 
reaUy the case.* 

* The existenoe of CoproUtat — ^the foaailiittd excrement of 
eaimale'-iuui been eowddered a move than ordinarily tnumphant 
. proof of real pre-eziitaiioe. Would it not be doselypaaaUel with 
tiie j^mwnoe of lieo^ in the iuteetitiea of aa atiimal afe the 
moment of oieatioa? Yet tUs appeam to me demomtmhlei. It 
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Perhaps some one will say, All this might be 
tenable, wxppcmmg the world were an orgsnism. 
Your argument goes to show that organic essences 
in every stage of their e&istenoe present pioo& of 
pfe-exifltenoe ; but what analogy is there l)etween 
the lifeless inorganic globe (in which evidences of 
past processes are appare nt , independent of the 
fossil organisms), and a living organic being, — 
plant or animal?" 

I answer, The point in the economy of the 
organic creatures, on which their prochronism rests, 
is not the organic, bat the circular condition of 
their being. The probleni, then', to be solved, 
before we can certainly determine the question of 
analogy between the globe and the organism, is 
this : — ^Is the life-histoiy of the globe a cycle ? If 
it is (and there are many reasons why Ihis is pro- 
may seom at first sight ridiculKUH, and will probably be repre- 
sented 8o ; but truth i.s truth. 1 have already proved that blood 
must have been iu the arteries and veins of tlie uewlj-created 
Man {fids p. 276, supra), and that blood presuppoaee dijle and 
chyme ; bixt what became of the indigestible raddmiiii of the 
chyme^ when the diyle wee aepented hem it f Would il not, 
9M a mafter of ooune^ be found in the intaefcineef Xf the prin- 
ciple il trae, thsi the ereeted otgaalan mm exactly what it 
would have been had it reaolied that eonditioii hy tiie ordinexy 
ooune of natufe, than AMsal ferfdua mart luvre been in tha 
inlee ti ne a, as oertalnly ae diyle in the lacteele^ or blood in the 
cainllariee. 
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baUe), then I am mm prochronism rnvrnt Have been 

evident at its creation, since there is no point in 
a ciiole which does not impty preyioas pointB. At 
all erentB, geologists eaimot profe thai it is not. 

Wherever we can discern a cyclical condition, 
there the Usw of which I am treating mnsl hold 
good; and it certainly oLtains in other things • 
beside organisms. When the morganic cmst of 
the globe was first cleft to contain rivers, whence 
CMne the water that Aowed through the fissures ? 
A river is the produce of riTnlets, which issue . 
from mountain springs ; these originate in the • 
water, that percolates throng the soil ; and this is 
derived from the rains, and snows, and dews, that 
are deposited ixom the atmosphere. But there 
would be no deposition from the atmosphere if the 
water had not first been carried up by evaporation; 
and the yaporable fluid is obtained from the 
moistened soil; from the lakes and rivers; and 
from the seas and oceans, whose loss is perpetually 
recruited from the flowing ri'v^Nis. Sere, tiien, we 
get a circle closely analogous to that of organic 
being. Was a given drop of water created as 
a component particle of a ruiiiiing stream? Its 
position and condition looked back to the mountain 
spring whence it must naturally have issned. Was 
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it called into being in the spring? It looked up 

to the surface, whence it must have oozed. Was 
it formed on the surface V It looked to the clouds, 
whence it must have dropped. Was it created in 
the cluud ? . It looked down to the surface of the 
laikeoraea^ whence it must haye been raised. Was 

it created in the lake ? It looked, to the river, 
whence it most have flowed. 

The chief pelagic currents, which have hitherto 
so often been the dedtructiou of the navigator, but 
which may yet become his able and subject 
servants, llow in circular systems. There is such 
an one in the southern part of the Indian Ocean, 
known as the Hurricane Begion ; another immense 
one ever running round and round* the North 
Pacific ; and, above all, that wondrous river of hot 
water — a river whose well-marked banks are not 
solid earthy but cold water — ^the Gnlf Stream. 

" The fruit of trees belonging to the torrid zone 
of America is annually cast ashore on the western 
coasts of Ireland and Norway. Pennant observes 
that the seeds of plants which grow in Jaiuaica, 
Cuba, and the adjacent countries, are collected on 
the shores of the Hebrides. Thither also barrels 
of French wine, the remains of vessels wrecked in 
the West Indian seas, have been carried. In 1809 
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His Majesty's ship LittU Belt was dismasted at 

Hali^ELXj Nova Scotia, and her bowsprit was found, 
eighteen months after, in the Basque Boads. The 
mainmast of the THhur^, buried off Hispaniola in 
the ^Ten Years* war, was brought to our shores.''* 

These fiiets are dependent on the eastwaid set 
of this majestic current; and so is another great 
physical &ct of immeasurable importance to ns ;— 
the superiority in temperature of the western 
shores of Europe oyer the eastern shores of North 
America, The harbonr of St John's, Newibimd- 
land, is frequently fast closed by ice in the month of 
June ; yet the ktitnde of St. John's is considerably 
south of that of the port of Brest, in France. 

Impelled by the rotatory motion of the eardi, 
and by the irade^wind,f the equatorial waters of 
the Atlantic are ever urged, a broad and rapid 
river, into the Caribbean sea, and the Gulf of 
Mexico, the narrowing shores of which compress 
the stream as in a fnnneL The Andes here present 
a slender but impregnable barrier to its further 
progress westward ; and the trend of the Isthmus 

♦ Slacl'wood; April, 1849; p. 412. 

t Strictly speaking, the current is a lagging behind of the 
water, v/liich cannot keep pace with the speed communicated to 
the boiid cruBt of the globe at its equatorial r^iona. The trade- 
wind ia owing to the eame cauM. 
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tnniB it to the northward. Still finding no cmtlet, 
the impfttieat current, like a wild-beaat pacing 
lonnd its cage, oonnes the Golf of Mezioo, donblea 
the peninsula of Florida, and pursues its waj first 
to the north-eaaty and then to the east, oioMunig the . 
Atlantic in a retrograde direction, until it laves 
with its warm biliowa the coasta of Europe. Here 
it tnxBS to die aonthwaid, and afitar embracing the 
" Fortunate" isles that lie off the African shores, — 
the AsoieB, the Madeixaa, and the GB]iaiieB9'<^it 

joiiih the great equatorial set beiieath the trade- 
wind, and letiixns on its westward conise. 

' This mighty cironlation of water have been 
going on fxam the instant that the earth commenced 
rotating on its axis, or (granting this to have been 
chrouulogicallj subsequent) from the instant the 
Atlantic oooapied its present bed* Whether 
sooner or later, it commenced at some instant ; bat 
at that instant all the previous elements cf the 
circle were presapposed, and a bonndless succes- 
sion of former circles. An intelligent stranger, 
looking on the moYement immediatdjr after its 
commencement, but ignorant of its origin, wonld 
not be able to assign mj limit to its past duration. 
From his observation of the ydsmty of the ooixent 
in different parts of the circle, he would saj with 
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confidence^ — These identical paxtides of water, 
whicli I see now urged on their ceaseless course 
towards the middle of the North Atlantic, were, 
yesfieEday morning at this hour, in the latitude of 
the mouth of the Chesapeake ; on the moruing Le- 
&xey off Cape Hattezaa; on the morning before 
that, off Cape Lookout;'* and so backwards inter- 
minably. 

Whether the economy of the globe is circular, or 

not, 1 am not iu a position to show. But its move- 
ments certaitdy are ; and so are the movements of 
all the myriad worlds with which aationomy is con- 
versant AjBteroids, planets, satellitea, comets, suns, 
— ^nay, even the stellar universe itself— obey tn 
flmr motions^ the grand universal law of circularity. 
Take any one of these .;-*our Moon. When its 
orbital motion commeuced, it commenced at .some 
point or other of the circle which it describes in its 
course around the earth. The pre-ezistenoe, or at 
least the co-existence, of the Earth, and also that 
of the Sun, are necessaiy to its motion. Supposing 
it possible for a spectator, furnished with modem 
astronomical knowledge, to have looked at that 
instant on the uewlj-spun orb, would he not con- 
iidently have in&rred, £rom its position at .that 
moment, its position a week before? * Would he 
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not have felt able to indicate with nnheBitating 

certainty ilic solar and lunar eclipses of a century 
or a chiliad before, just as he now calculates the 
time of the eclipse that marked the death of Herod 
the Great? Undoubtedly he would ; for he would 
assume the constancy of those moTements which 
modern science has deduced from the ohservations 
of many centuries ; and, granting him the fact of 
their constancy, we could not invalidate his con- 
dusions. Yet what would he have shown? The 
conditions and phenomena of bodies before they 
had begun to ejdst. The conditions are legiti* 
matelj deducible ; but they are prochronic condi- 
tions. 

The mention of the celestial orbs suggests to 

remembrance the famous arguiiieut for the vast 
antiquity of the material uniyerse, founded on the 
lime which is required for the proptdsion of light 
1 believe it owes its origin to Sir William Herschel. 

Speaking of the known velocity of light in con- 
nexion with the immense distance of certain 
nebulsB, that eminent astronomer made these re- 
marks 

" Hence it followsj tliat, when we . . . see an object 
of the calculated distance at which one of these 
very remote nebulae may still be perceived. • . • . . 
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the rays of light wliich convey iti image to the 
eye must have been more than nineteen hundred 
and ten thoneand, that is, almost two miUum$, 
of years on their way ; and that, consequently, so 
many years ago, this oliject mttst already have had 
an existence in the sidereal heavens, in order to 
-send out those rays which we now perceive 
if* • 

The notion has been amplified, with some inter- 
eating details, by a writer in the SoottUh Congregit- 
tional Magazine for January 1847; who thus throws 
the statements into a tabular fonn* and comments 
on them. 

"EVom the Hoon, ll^t oomM to the earth in 1^ seoond 
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" Now, as we see objects by the rays of light 
passing from those objects to our eye, it follows 
thftt we do not perceive llie heavenly bodies, aa ihty 

* Philoa. TrajM. for 1802 ; p. 498, 
. B 
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ore at the moment of our jeeing thsmj hot 4u Ae^ 

were at the time the rays oi light by which we see 
them left those bodies. Thus when we look at the 
moon, we see her, not as she is at the moment of 
our beholding her disc, but as she was a second 
and a quarter before; for instance, we see her not 
at the nioment of her riaing above the horizon, but 
1^ second after she has risen. The smi abo when 
he appears to ns to have jnst passed the meridian, 
had already passed it by 8 minutes. So, in like 
manner, of the planets and the fixed stats. We 
see Jupiter, not as he is at the moment of our 
catching a sight of him, but as he was 52 minutes 
before. Uranus appears to us, not as he is at the 
moment of our discoyeriuQg him, but as he was 2 
hours previonslj. And a star of the 12lh magni- 
tude presents itself to our eye as it was 4,000 years 
ago: so that, suppose such a star to have been 
annihilated 8,000 years back, it would still be 
visible on the earth's surface for 1,000 years to 
come : or, suppose a star of die same magnitude 
had been created at the time the Israelites left 
Egypt, it will not be porocptiUe on the earth for 
nearly 700 years from this date." 

Beautiful, and-at first sight unanswerable as this 
mcgument is, it&lb to flie ground betee the spear- 
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toQch of our Ithnriel; the doctrine of proehronism. 
There is notliing more improbable in the notion 
that the 0«[iaible imdiiktioik was created at the 
observer's eye, with all the prc-requisite imdula- 
tioQS prochrooic, than in the notion that blood was 
. Gfeated in the capillaries of the firdt human bodj. 
The latter have seen to be a iact : is the iormer 
an impoMibili^ ? 

It may perhaps be said : — The traces of pro- 
dixonism jou haye adduced in created organisms 
maj be granted, because tliey are inseparable ftcm 
the presumed condition of those organisms re- 
spectivelj. The blood in the vessels, the hair, the 
teeth, the nails, may afford evidences of past pro- 
cesses ; but then those are only past stages of what 
yet exists* The case, however, is not parallel widi 
the fQSsil skeletons, many of which have no con- 
neadon wiib anything now existing. The con- 
centric rings of a timber-tree are essential to its 
adult state; but how is the exist^use of the PleruK 
' clactyie or the Ms^aihenim essential to that of the 
recent Ihraco vokma^ or the South American Sloth? 
Can you show in the new^formed creature any 
trace of some organ which does not come into its 
pceseut condition of being,-«of sometibing which 
has quite passed away ? ** 

B 2 
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Perim^ I can. The veiy ramntrie rings of 

the tree are considered by botanists as, in some 
sense, dead* The paradoxical dictum o£ Sohleiden, 
— No tree has kayea,*' * — is grounded on tfaia 
circumstance, that the wood/ portion of the man 
is the inert lesnlt o£ former genemtions, and that 
the present race of leaves is growing, not out of 
the woody portion of the tree, but out of its her* 
haoeons eadiemities, " whidi grow upon tiie woody 
st^ <is u^n. a ff rounds formed by the process of 
T^tation. This common gioimdy namely^ tiie 
woody stem, which » almost lifeless in comparison 
with the herbaceoos parts engaged in actiTB giowth, 
is annnaUy eoTered witii a vigofoiis ahealli wider 
the protecting bajrk ; and this sheath is the ground 
of the nowiafament of ail die Yegetaling herbaoeoos 
extremities/* f 

The polygonal plates into which the bark of the 
T€s^a3m&na divides, not only show many super- 
posed huainas, at any giyen moment of its ad^lt 
oonditbn, bat also bear witneMi in the broad exis- 
tent surface of each one, to former laminae, yet 
' older tiian the oldest now pmsent^ which h«ve dls<^ 

integrated and dropped oii'. 
The Palm and the Txee-fan show, in tib^ trunk*^ 

* Beitrage, p. Iij2. f Dr. A. Braun, On ilie Teg. Indiy. 
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scars, evidenoeB of organs which haye completely 
died away and disappeared; while, between theae 
scan and the genemtioii of liying ftonda, there is, 
at any given moment of the tree's history, a series 
of fronds which axe quite dead and diy, but which 
have not yet disappeared. 

The Nmita, a genus of beautiful shells horn, the 
tropical seas, dissohres away and remoyes, in the 
progress of growth, the spiral column, which ori- 
ginally formed the axis of deyelopment; so that» in 
adult age, the spiral direction of the whole testifies 
to the past existence of a cohunn which has quite 
disappeaied. 

In that species of Mwrex^* which, on account of 
the long and slender rostellnm, and the spines with 
which it is covered,5is known to collectors as the 
Thorny Woodcock (if* tenuMpina), the shelly 
spines of ihe earlier whorls would interlisre with 
such as came, in process of development, to be 
superposed on them ; for they cross the area which 
is to be the cavity enclosed by the advancing Up. 
They are, howeyor, lemoyed by absorption ; but 
not so completely but tihat traces may still be dis* 
covered where they formerly existed : evidences of 
the quondam existenoe of what exists no longer. 

* S«9 mi; p. 233.. 
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Towards one side of the apper mxxibm of the 

pretty Star-fish, Crihella rosea, (as in many other 
spedea of js^tar-iiahes,) there is a carious little mark, 
known as the madrq^oric phU, the nse of which 
has greatly puzzled naturalists. Sars, the Nor- 
wegian soologisty has nnveiled the mysteiy.* The 
young larva, before it assumes the stellar form, is 
famished with a sort of thick oolomn, divided into 
four diTerging clnhbed snns, whidi are adhering 
organs, ancillaiy to locomotion. In the process of 
development, however, new locomotive oigans aie 
formed ; and this four-fold column, ]>eing no longer 
needed, sloughs awaj; and that so compLetelj, 
that not a trace of its existence remains, esocepi ihia' 
scaVy or " madreporic plaie; " which is therefore a 
permanent leoord of something that has quite 
passed away. 

But the cLoeest parallel to the relation home hy. 
the skeleton of an extinct species to an extant one, 
is presented by that of the hilum to a seed, or of 
the.amhilicas to a mammal. Eadh of these is a 
legible and uudeuiabie record of a being, whose 
individualitj was totally distinct from that of the 
being by which it is presented^ and of whidi all 
vestiges hayc disappeared, save this reconH, Nor 

* EVnma littor. Kory«a>» i ^7. 
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is tbe parallel fotmded on obscme or rare examples ; 
both the umbilicus and the hilum are generally 
ooiMpienonB ; and hoik are esteneively fonnd in 
their respective kingdoms, the ioniier pervading 
the Yiviparous Yertebrata) the latter characteriaing 
the whole of the cotyledonoos types of yegetation. 

Once more. An objection may arise to the re- 
ception of the piochionic principle^ on* the ground 
that the examples I have adduced arc not to be 
compared, in point of grandeur, with the mighty 
rerolntions, which are presumed to have written 
their records in the crust of the globe ; and that 
hence no analogy can be &ir\y drawn from one to 
the other. To the philosopher, however, there is 
no great or small, as there is none in the works of 
God. We have every reason to "believe that He 
has wrought by the same laws in all portions of 
his nniverse: the principle on which an apple falls 
from the branch to the ground, is the same as that 
which keeps the planet Neptnne in the solar system. 
I have shown that the principle of prochronic de- 
velopment obtains wherever we are able to test it ; 
that is, wherever another principle, that of cyoftcMm, 
exists; whether the cycle be that of a gnat's 
metamorphosis, or of a planet's orbit The dis- 
tinction of great or small, grand or mean, does not 
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apply to it KitcMmatteptoFedtoljeiiiiiYQnaly 

it 16 only because we are not sufficiently accj^uainted 
witii 0ome of tbe economies of nstiiie to he aUe to | 
-pronounoe with certainty whether they are ejelioal 
or not. I am mi awiure of any natural process^ m 
which its eadstm» can be absolutely deniecL 

And tkiii makes all the diflercnce in the world 
between xny position and that of the old sim^e* 
minded observers, with which a superficial reader i 
might think it to possess a good deal in common. 
A century ago, people used to talk of lu8U$ naiurtB; 
of a certain ^/as^/cj90w?er in naiiue ; of abortive or 
initiative attempts at making things which were 
never perfected ; of imitations, in one kingdom, of 
the proper subjects of another, (as plants were sup* 
posed to be imitated by the frost on a window* 
pane, and by the dendritic forms of metala). 
Still later, many persons bATe been inclined to take 

refuge from the conclusions of geology in tlio abso- 
lute sovereignty of Ckid, asking,—^ Could not Ihe 
Omnipotmit Oreator make the fossils in the stiata, 
just as they now appear? *' 

It has always been felt to be a sofficieiit answer 
to such a demand, tliat no reason could be adduced 
for such an ezeroise of mere power; and that it 
would be nnworlihy of die Allwise Qod. 
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Bat this is a totally di£fei6iit tiiijag horn that for 
which I am contending. I am endeayouriiig to 
giiow that a grand LAW e^sU, hj which, in two 
great departments of nature at least, the analogues . 
of the fo-.sii ►skeletons were formed without pie- 
existence. An arbitrary actings and an acting on 
fixed and genml laws, have nothing in common 
with each other. 

Finally, the acceptance of the principles pre- 
sented in this volume, even in their fullest extent, 
would not, in the least degree, affect the study of 
scientific geology. ' The character and order of the 
strata ; their disruptions and displacements and in- 
jections ; the suocessiTe fioras and faunas ; and all 
the other phenomena, would be facts still. They 
would still bjo, as now, legitimaite subjects of ex** 
^mination and inquiry. I do not know that a 
single condwiion, now accepted, would need to he 

m 

given up, except that of aetual chvonology. And 

even in respect of this, it would be rather a modi- 
fication tlian a relinquishment of what is at present 
held ; we might still speak of the inconceivably 
long duration of the processes in question, pro- 
vided we undentand ideal instead of adual time ; 
— that the duration was projected iu the mind of ' 
God, and not really existent. 

R 3 
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The zoologist would stiii use the fossil forms of 
non^existmg animalg, to illiuitmie the mntoal ana- 
logies of species and groups. His recognition of 
• their pxochxonism would in nowise interfere with 
^ his endeaYOOTB to assign to eaeh its position ifi the 
scale of organic being. He would still l^itimately 
treat it as an entity ; an essential conatitnent of the 
great Plan of Nature ; because he would recognise 
the Plan itself as ad entity, though onlj an ideal 
entity, existing only in the Divine Conception. 
He would still use the stony skeletons for the in- 
culcation of lessons on the skill and power of God 
in creation ; and would find them a rich mine of in- 
struction, affording some examplea of the adapta- 
tion of structure to function, which are not yielded 
by any extant species. Such are the elongation of 
ihe little finger in Pterodactyhis^ for the extension 
of the alar membrane ; and the deflexion of the 
inferior incisors in DifuHkefriim^ for the purposes of 
digging or anchorage. And still would he find, in 
the fossil forms, eyidenoea of that complacency in 
beauty, which has prompted the Adorable Worli- 
master to paint the rose in blushing hues, and to 
weave the fine lace of the dragonfly's wing. The 
whorls of the GyroceroLS^ the foliaceous or zigzag 
sntuies of the AnmumUMj and the radiating pat- 
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tern of Smithta, are not less elegant than anything 
of the kind in existing creation, in which, however, 
they have no parallels. In short, the readings of 
the "stone book" will be found not less worthy of 
God who wrote them, not less worthy of man who 
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deciphers them, if we consider them as prochroni- 
cally, than if we judge them diachronically, pro- 
duced. 



Here I close my labours. How far I have suc- 
ceeded in accomplishing the task to which I bent 
myself, it is not for me to judge. Others will 
determine that; and I am quite sure it will be 
determined fairly, on the whole. To prevent 
misapprehension, however, it may be as well to 
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enunciate what tlie task was, wliich I prescribed, 
eipedaUj b^caiiM ctiier (oaUatenJ, hypoiketicai) 
points liave been mooted in these pages. 

All| then, that I con&ider myself reap<»iAible for 
is sommed up in iheie lentenoes :— 

I. The conclusions hitherto received have been 
but infeiences deduced from certain piemiaes: the 
witness who reveals the premises does noi testify, 
to the inferences, 

IL The prooesi of deduoing the infexences has 
been liable to a vast incoming of error, arisiug 
from the operation of a Zato, proved to exist, but 
hitherto unrecognised. 

III. The amount of the error thus produced we 
have no means of knowing ; much less of elimi- 
nating It. 

IV. The whole of the facts deposed to bj this 
witness are irrelevant to the question; and the 
witness is, therefore, out of court. 

y . The field is left clear and undisputed for the 
one Witness on the opposite side, whose testimony 
is as follows: — 

''Ixr SIX DATS Jbhoyah made heaven and 

iiAKIH, Hi£ SEA, AND ALL THAT IN THKM 
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